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Abstract   
The present study investigates global transcriptional changes in frontal cortex area 8 in 
incidental Lewy Body disease (iLBD), Parkinson disease (PD) and Dementia with Lewy 
bodies (DLB). We identified different co-expressed gene sets associated with disease 
stages, and gene ontology categories enriched in gene modules and differentially 
expressed genes including modules or gene clusters correlated to iLBD comprising 
upregulated dynein genes and taste receptors, and down-regulated innate 
inflammation. Focusing on DLB, we found modules with genes significantly enriched in 
functions related to RNA and DNA production, mitochondria and energy metabolism, 
purine metabolism, chaperone and protein folding system, and synapses and 
neurotransmission (particularly the GABAergic system). The expression of more than 
fifty selected genes was assessed with RT-qPCR. Our findings provide, for the first 
time, evidence of molecular cortical alterations in iLBD and involvement of several key 
metabolic pathways and gene hubs in DLB which may underlie cognitive impairment 
and dementia.    
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Introduction   
Lewy body diseases (LBDs), which include Parkinson's disease (PD) and dementia 
with Lewy Bodies (DLB), are neurodegenerative disorders, characterized by the 
presence of intracytoplasmic neuronal inclusions named Lewy bodies (LB) and 
abnormal neurites containing α-synuclein species and aggregates (32, 41, 46, 49, 64). 
Non-motor symptoms such as sleep disorders, loss of olfaction and autonomic 
alterations may precede the appearance of motor symptoms; cognitive impairment and 
dementia can occur at advanced stages of PD, and dementia is compulsory in DLB. 
Braak stages of α-synuclein pathology distribution are useful to delineate a framework 
to interlink LBDs into a spectrum. Stages 1-3 can be associated with pre-motor 
symptoms although in most cases the presence of LBs and neurites in selected 
regions of the medulla oblongata, pons and midbrain is an incidental finding at autopsy. 
The term incidental PD or LBD (iPD or iLBD) refers to those early stages of LBD 
pathology with no apparent clinical symptoms, corresponding to the early stages of 
LBD spectrum (23). PD is usually manifested at stages 4 and 5 once the involvement 
of the substantia nigra reaches determinate thresholds of neuronal loss and 
dopaminergic denervation of the striatum is manifested. Cognitive impairment can be 
detected at stages 5 and 6 in PD, whereas DLB cases are categorized as Braak stages 
5 and 6 of LB pathology (11, 87). However, no exact correlation exists between Braak 
stages and clinical symptoms linked to cognitive impairment and dementia (14, 24, 28, 
47, 48, 65, 77), this fact suggesting that factors other than LBs and neurites play a 
cardinal role in the pathogenesis of LBDs. Concomitant pathologies, particularly those 
linked to Alzheimer’s disease, have also been suggested to explain variations in the 
degree of cognitive impairment in DLB (8, 17, 47, 50, 70, 71).  
Decreased dopaminergic, noradrenergic serotoninergic and cholinergic innervation of 
the cerebral cortex are contributory factors to the appearance of cognitive impairment 
and dementia in PD. They are due to the loss of vulnerable neurons in the substantia 
nigra, locus coeruleus, raphe nuclei and nuclei of the basal forebrain including the 
basal nucleus of Meynert, respectively (13, 43, 45, 53, 54, 62, 89). However, recent 
studies demonstrate the primary impairment of several metabolic pathways in the 
cerebral cortex in PD and other LBDs, such as synaptic transmission, mitochondria 
and energy metabolism, purine metabolism, protein synthesis, lipid composition of 
membranes, and inflammation, among others (19, 20, 26, 28, 30, 33, 34, 37, 61, 63, 
68, 74, 79, 94).  
Studies of transcriptomic profiling in LBDs have been mainly focused on the typically 
affected sub-cortical regions such as substantia nigra, locus coeruleus and striatum in 
PD (8, 18, 40). Cortical regions have received much less attention with studies limiting 
Page 3 of 232
Brain Pathology Editorial Office, Blackwell Publishing, Oxford, UK
Brain Pathology
This article is protected by copyright. All rights reserved.
their outcome to lists of differentially expressed genes (DEGs) (59). Still, this approach 
has allowed the discovery of the brain expression of olfactory and taste receptors and 
their de-regulation in the cerebral cortex and substantia nigra in PD (38, 42).  
Here, we set out to investigate global transcriptomic changes occurring in the frontal 
cortex of cases of iLBD, PD and DLB relative to middle-aged individuals with no 
neurological symptoms and with no alterations at the post-mortem examination. We 
focused particularly on identifying gene co-expression modules showing correlation 
with the spectrum of LB disorders. By applying weighted gene co-expression network 
analysis (WGCNA) (57) to microarray data, we determined the transcriptome structure 
in the frontal cortex and identified co-expression modules correlated to iLBD, PD and 
DLB. Validation of hubs and selected altered pathways was carried out with RT-qPCR.
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Material and methods Brain samples   
Brain tissue was obtained from the Institute of Neuropathology Brain Bank (HUB-
ICOIDIBELL Biobank) and the Hospital Clinic-IDIBAPS Biobank following the 
guidelines of Spanish legislation on this matter and of the local ethics committee. 
Processing of brain tissue has been detailed elsewhere (31, 80). The post-mortem 
interval between death and tissue processing was between 3h and 15h. One 
hemisphere was cut in 1- cm-thick coronal sections, and selected areas of the 
encephalon were rapidly dissected, frozen on metal plates over dry ice, placed in 
individual air-tight plastic bags, numbered with water-resistant ink and stored at -80.C 
until use for biochemical studies. The other hemisphere was fixed by immersion in 4% 
buffered formalin for 3 weeks for morphologic studies. Neuropathological diagnosis 
was categorized following current staging classifications for LBD (1, 10, 78). For 
Alzheimer’s disease (AD)-related pathology, neurofibrillary tangles (NFTs) (9) and 
phases of AD-related β-amyloid plaques (91) were assigned. Only cases with “typical” 
staging of LBD pathology were selected for study. 
Two series of cases were used. The first one served for microarray studies. RNA 
samples from frontal cortex (area 8) of middle aged (MA) (n = 8, 4 men, 4 women; age: 
67.5 ± 12.8 years), iLBD (n=4, 1 men, 3 women; age: 71.2  ± 4.5 years), PD (n = 8, 4 
men, 4 women, age: 67.8 ± 8.8 years) and DLB (n=8, 5 men, 3 women; age: 72.3 ± 
8.6) cases were analyzed using the Affymetrix microarray platform and the Genechip 
Human Gene 1.1 ST Array (Affymetrix, Santa Clara, CA, USA). The second series of 
cases was used for RT-qPCR validation of altered expression of selected genes. 
Cases used for gene validation were iLDB (n=5, 4 men, 1 woman; age: 66.8 ± 8.9 
years) at stages 3 and 4, and PD cases (n=9, 3 men, 6 women; age: 77.1 ± 4.7 years) 
at stages 5 and 6, DLB cases (n=9, 8 men, 1 woman; age 76.44 ± 5.77 years). PD 
cases had suffered from parkinsonism and had received treatment during the duration 
of the disease but did not have dementia. MA cases had not suffered from neurological 
disease and the neuropathological examination did not reveal abnormalities (n=15, 6 
men, 9 women, age 64.4 ± 15.5 years). In addition, four cases with rapid clinical course 
DLB (rpDLB; two years of less of disease duration) (2 men and 2 women, age 73.7 ± 
2.2 years) were chosen for a few selective studies (35, 36).  
Cases with associated pathologies such as vascular diseases (excepting mild 
atherosclerosis and arteriolosclerosis), TDP-43 proteinopathy, infection of the nervous 
system, brain neoplasms, systemic and central immune diseases, metabolic syndrome 
and hypoxia were excluded from the present study. Regarding AD-related pathology, 
rare NFTs and β-amyloid deposits were found in iLBD (Braak stages 0-II; Thal phases 
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0-I); Braak stages I-III and Thal phases 0-3 were observed in PD; Braak stages 0-V 
and Thal phases 0-5 occurred in DLB. MA cases had not suffered from neurologic, 
psychiatric or metabolic diseases (including metabolic syndrome), and did not have 
abnormalities in the neuropathological examination excepting NFT pathology stages I-II 
and phases 0-2 of β-amyloid plaques.  
RNA extraction  
Purification of RNA was carried out with RNeasy Lipid Tissue Mini Kit (Qiagen, Hilden, 
Germany) following the protocol provided by the manufacturer. During purification, 
samples were treated with RNase-free DNase Set (Qiagen) to avoid later amplification 
of genomic DNA. The concentration of each sample was obtained from A260 
measurements with Nanodrop 1000. RNA integrity was tested using the Agilent 2100 
BioAnalyzer (Agilent Technologies, Santa Clara, CA, USA). Values of RNA quality (RIN 
values) were from 7 to 8.8 in the first series and from 6.2 to 8.2 in the second series.  
Microarray analysis  
Affymetrix microarray platform and the Genechip Human Gene 1.1 ST Array was used 
to analyze gene expression patterns on a whole-genome scale on a single array with 
probes covering several exons on the target genes. Starting material was 200ηg of 
total RNA from each sample. Sense ssDNA was generated from total RNA with the 
Ambion WT Expression Kit from Ambion (Carlsbad, CA, USA), according to the 
manufacturer’s instructions. Sense ssDNA was fragmented, labelled and hybridized to 
the arrays with the GeneChip WT Terminal Labeling and Hybridization Kit from 
Affymetrix. Chips were processed on an Affymetrix GeneTitan platform.  
Pre-processing of raw data and statistical analyses were performed using Bioconductor 
packages in R programming environment. We read CEL files from Affymetrix arrays, 
corrected the background, and summarized and normalized the data with the robust 
microarray method implemented in the Bioconductor Limma package (81). Then, fold 
change and SEs were assessed by fitting a linear model (using the lmFit function in 
Limma package) for each gene. Genes with empirical Bayes t test p values at a level of 
0.01 were selected. Multiple testing correction was performed by adjusting P-values for 
false discovery rate (FDR) using the Benjamini and Hochberg method (BH). 
Gene enrichment score  
The average expression values of different transcripts of the same gene were used for 
gene enrichment scores and weighted gene co-expression network analysis. Only 
genes in the upper 25% percentile of standard deviation of expression among samples 
were assessed. For probes mapping to multiple genes we fused all gene ids into one 
and that was considered a ‘gene’ in the network analysis but not for functional 
annotation, GO enrichment and PPI analysis, for which all individual ids were used.  
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An enrichment score per gene (5), which is a measure of specificity of a gene for a 
particular group, disease state in our study, was calculated relative to the rest of the 
groups tested. Briefly, the method is based on computing linear model coefficients 
contrasting all groups pair-wise. These coefficients represent a measure of difference 
between two groups in which more distant categories present higher coefficient values 
usually associated with lower p-values. The enrichment score of a gene in a group is 
the sum of its significant coefficients against all other groups.  
The enrichment score for each of the 5,114 genes under study was calculated after 
obtaining the linear models for microarray data with the LIMMA package (81) 
considering a linear coefficient statistically significant at uncorrected p-value lower than 
0.01.  
Weighted gene co-expression network analysis  
WGCNA was done in R using the WGCNA library (57). We first constructed a gene 
coexpression  network based on pair-wise correlation of gene expression using all 
samples at the same time or independently for each disease condition. Not all network 
topologies fitted with the scale-free topology model (i.e., the iLBD network). Therefore, 
all subsequent analysis based on the co-expression network constructed with all 
samples used a soft-power threshold of 5. We identified modules of genes based on 
their topological overlap dissimilarity with their connection strengths in the weighted 
network (44, 66). Using the dynamic tree-pruning algorithm, 23 initial modules were 
obtained; genes not assigned to any module were labelled in grey. After merging all 
modules with highly correlated eigengenes (Pearson correlation >/= 0.8), 13 final 
modules were obtained. Module eigengenes were correlated to LBD diagnostic. The P-
values were obtained from a general multivariate lineal model including additional 
control variables (i.e. age, sex, RIN, PMI and batch). 
Gene enrichment analysis Gene ontology enrichment analysis was performed using 
GOstats (27). Differentially expressed genes with uncorrected p-values <0.01 for each 
contrast were used for GO analysis. All genes belonging to a particular gene co-
expression module were also used for independent GO analyses. P-values for 
categories were adjusted considering FDR using BH with the p.adjust function in R. 
Protein-protein interaction network  
Assumed protein-protein interaction was obtained with BioGrid, latest release. 
Subnetworks of genes were obtained using the function-induced subgraph from the R 
library rTRM (74). Only nodes with evidence of physical interaction in humans were 
considered. Networks were analyzed and visualized using Cytoscape (86).  
Real-time PCR  
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Real-time quantitative PCR (RT-qPCR) assays were conducted in duplicate on 
1,000ηg of cDNA samples obtained from the retrotranscription reaction, diluted 1:20 in 
384-well optical plates (Kisker Biotech, Steinfurt, GE) utilizing the ABI Prism 7900 HT 
Sequence Detection System (Applied Biosystems). Parallel amplification reactions 
were carried out using 20x TaqMan Gene Expression Assays and 2x TaqMan 
Universal PCR Master Mix (Applied Biosystems). TaqMan probes used in the study are 
shown in Supplementary Table 1. The reactions were performed using the following 
parameters: 50.C for 2 min, 95.C for 10 min, 40 cycles at 95.C for 15 sec and at 60.C 
for 1 min. TaqMan PCR data were captured using the Sequence Detection Software 
(SDS version 2.2, Applied Biosystems). Subsequently, threshold cycle (CT) data for 
each sample were analyzed with the double delta CT (∆∆CT) method. First, delta CT 
(∆CT) values were calculated as the normalized CT values for each target gene in 
relation to the endogenous controls β-glucuronidase (GUS-β) and X-prolyl 
aminopeptidase P1 (XPNPEP1). These housekeeping genes were selected because 
they show no modifications in several neurodegenerative diseases in human 
postmortem brain tissue (4, 25). A similar pattern was observed using GUS-β and 
XPNPEP1 for normalization (data not shown). The mean of GUS-β and XPNPEP1 was 
used for correction and representation. Finally, ∆∆CT values were obtained with the 
∆CT of each sample minus the mean ∆CT of the population of control samples 
(calibrator samples). The fold-change was determined using the equation 2-∆∆CT (38).  
Statistical analysis for RT-qPCR  
The normality of distribution of the mean fold-change values obtained with RT-qPCR 
for every region and stage between controls and PD cases was analyzed with the 
Kolmogorov-Smirnov test. The non-parametric Mann-Whitney test was performed to 
compare each group when the samples did not follow a normal distribution and the 
unpaired student’s T-test was used for normal variables. Statistical analysis was 
performed with GraphPad Prism version 5.01 (La Jolla, CA, USA) and Statgraphics 
Statistical Analysis and Data Visualization Software version 5.1 (Warrenton, VA, USA). 
Differences between groups were considered statistically significant at P-values: *p < 
0.05, **p < 0.01 and ***p < 0.001. Additionally, BH-FDR adjusted p-values were 
obtained using the p.adjust function in R. 
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Results 
Differential gene expression and gene enrichment score in frontal cortex area 8 
in iLBD, PD and DLB  
We contrasted gene expression values of all possible pair-wise comparisons among all 
diagnostic groups. We selected differentially expressed genes or DEGs (see methods). 
We found most DEGs occurred between DLB and the rest of groups; in particular, most 
were genes down-regulated in DLB compared to controls, followed by genes 
upregulated in DLB. Considering nominal p-values lower than 0.01, PD and iLBD 
showed fewer DEGs than DLB. Considering multiple-testing adjusted p-values < 0.05, 
only DLB cases produced DEG genes comparable to controls, and no gene survived 
that threshold in iLBD and PD (Supplementary Table 2).  
We performed gene ontology (GO) enrichment analysis focused on biological process 
categories for each group of DEGs independently in up- and down-regulated genes 
(Supplementary Table 3).  
To summarize all pair-wise group comparison in one statistic, we calculated a gene 
enrichment score for each of the 5,114 genes analyzed. The advantage of this 
approach is the possibility of highlighting genes that are differentially expressed in one 
group relative to all other groups. The score of a given gene summarizes differences in 
expression levels between comparisons among all four groups of samples. Positive or 
negative scores are associated with an increase or a reduction in expression, 
respectively, of each gene in a given group relative to the rest of the groups. We 
obtained 1,914 genes with an enrichment score other than 0 in at least one of the 
groups. As revealed by clustering analysis, we found that DLB presented the highest 
number of genes with higher enrichment scores (Figure 1a). In agreement with the 
proportion of DEGs described above, gene scores in DLB were mostly negative (Figure 
1a). The fifty top up-regulated and top down-regulated genes in DLB are listed in 
Supplementary Table 4.  
The main up-regulated genes in frontal cortex in iLBD were associated with axonemal 
dynein complex assembly and taste receptors, whereas the main down-regulated 
genes were linked to inflammation (Table 1a).  
The main up-regulated genes in frontal cortex in DLB compared with controls were 
categorized into cellular development and DNA/RNA metabolism genes. The main 
down-regulated genes in frontal cortex in DLB compared with controls were grouped 
into synapsis and neurotransmission, chaperone and protein folding, mitochondria and 
energy metabolism, purine metabolism and inflammation (Table 1b).  
Weighted gene co-expression network analysis  
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Weighted gene co-expression network was constructed using the expression values of 
5,114 genes with variable expression among the 28 samples. Thirteen uncorrelated 
(r<0.8 gene modules were identified and labelled by colours and numbers (M1 to M13). 
The genes not assigned to any particular co-expression module were assigned to M0 
or ‘grey’ (Figure 1b).  
We obtained the most representative pattern of gene expression across all samples for 
each one of these modules by calculating the eigengene (i.e., the first principal 
component). The eigengene of each module was then correlated with the LBD 
spectrum (iLBD, PD and DLB) obtaining an eigengene significance for each module 
(Figure 2a). Three modules, M4-lightcyan (157 genes), M6-tan (215 genes) and M10-
darkred (23 genes) were negatively correlated with iLBD. M3-green (226 genes), M11-
royalblue (23 genes) were positively, and M10-darkred negatively, correlated to PD 
were negatively correlated with iLBD. M3-green (226 genes) and M11-royalblue (23 
genes) were positively, and M10-darkred negatively, correlated to PD. Three other 
modules, M3-green, M5-brown and M9-salmon, correlated significantly with DLB. M5-
brown correlated negatively with DLB and contained 766 genes. M3-green and M9-
salmon correlated positively with DLB and contained 226 and 51 genes, respectively 
(Figure 2b). None of our identified disease-correlated modules were also correlated 
with age, indicating that our disease associated modules are not significantly 
confounded by transcriptomic changes produced by normal ageing. Of note, one 
module, M7-midnightblue, was negatively correlated with age.  
Module characterization  
Four strategies were used: 1) Identification of top highly connected genes (or hubs) in 
each module, 2) Assessment of overlaps with available published brain modules to 
correlate present LBD-associated modules to brain-related biological categories, 3) 
Identification of enriched GO among genes in each module, and 4) Subdivision of each 
module into sub-networks based on available knowledge concerning physical protein-
protein interactions (PPI) networks of human proteins.  
Top hub genes  
MSN, UGT2B11, LAPTM5 gene was the top hub genes in the iLBD-associated 
modules M4-lightcyan, M10-darkred and M6-tan, respectively. MSN encodes for 
Moesin, a molecule that links cytoskeleton to membrane and which is a suggested 
phosphorylation target of LRRK2. UGT2B11 encodes a UDP-glucuronosyltransferase 
and LAPTM5 is a lysosomal gene recently identified as a hub node in the protein-
interaction network obtained from DEGs in locus ceruleus in PD patients versus 
healthy donors (18). Hub genes in M3-green and M11-royalblue, PD-associated 
modules, are genes with unknown function. ATP6V1B2 and ATP6V1A, and STIP1 
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were top hub genes for M5-brown and M9- salmon, respectively, linked to DLB 
modules. ATP6V1A encodes a component of vacuolar ATPase which mediates the 
acidification of intracellular organelles including endosomes, lysosomes, the trans-
Golgi network, and synaptic vesicles, thus enabling a plethora of functions such as 
zymogen activation, endocytosis, synaptic transmission and protein transport (12). 
STIP1 (HOP) is implicated in assisting the function of chaperone protein interaction 
with HSP70 and HSP90 (72) (Supplementary Table 5).  
Overlap of modules with reported brain-related categories: specific cell 
populations and particular diseases  
Module M6-tan and M4-lightcyan were highly enriched in markers of microglia (65). 
M5- brown and M9-salmon DLB-associated modules were found enriched in neuronal 
and microglial markers (14, 57) (Figure 3, Supplementary Table 6). Other modules 
identified in our study, but not correlated with LBD, showed enrichment in particular cell 
types. For instance, M2-blue module was enriched in oligodendrocyte markers 
whereas M1-cyan and M7-midnightblue were enriched in neuronal and glial cell 
markers. These observations support the biological consistency of our network and the 
robustness of the method to build similar transcriptomic modules using different 
sources of data.  
M6-tan modules presented enrichment in genes that was also de-regulated at early 
stages of AD (75). Moreover, module M5-brown showed overlap with de-regulated 
gene sets and modules reported in AD (6, 60). These confluences suggest 
commonalities involving multiple processes in these neurodegenerative diseases. In 
fact, DLB is largely associated with AD-related pathology, and DLB cases in the 
present series had associated AD pathology.  
Identification of enriched GO among genes in each module  
We also attempted to relate genes in modules to particular GO. Consistent with the 
microglial nature of this module, genes in M6-tan were highly enriched in GO 
categories related to immune system and inflammation. Similarly, M4-lightcyan was 
also enriched in categories related to inflammatory defence response. Module M5-
brown showed highly significant enrichment in GO categories related to synaptic 
transmission and energy metabolism, among others. Genes in M9-salmon module 
presented a highly significant enrichment in GO categories related to protein folding 
and heat-shock chaperone activity. Interestingly, the age associated M7-midnightblue 
module was enriched in GO categories such as hormone response, oxidative stress 
and learning, among others. Supplementary Table 7 shows the full list of categories in 
modules 3, 5, 6, 9 and 11. Only few genes composed M11-royalblueand M10-darkred 
Page 11 of 232
Brain Pathology Editorial Office, Blackwell Publishing, Oxford, UK
Brain Pathology
This article is protected by copyright. All rights reserved.
for proper GO analysis, but those modules contained taste receptors (TAS2R10, 
TAS2R4, TAS2R50) and nine olfactory receptors, respectively. 
Putative sub-networks of protein-protein interactions  
We intersected genes from each co-expression module with protein-protein interaction 
(PPI) databases to identify putative sub-networks with biological relevance within 
modules. Genes in M6-tan, M4-lightcyan, M5-brown and M9-salmon each produced 
notable PPI subnetworks composed of 44, 51, 302 and 21 genes, respectively 
(representing 25.7%, 35.4%, 47.2% and 45.7% of the genes in the module listed in the 
PPI database). Regarding M6-tan module PPI sub-network, spleen tyrosine kinase 
(encoded by SYK) appeared with 16 interacting partners as the nucleating gene with 
highest degree (Figure 4a). M4-lightcyan included a sub-network with CDK2, MSN and 
TP53 as top degree nodes (Figure 4b). Heat-shock related proteins encoded by genes 
STIP1, HSPA5, AHSA1 and HSPA1A were the highest connected nodes in the M9-
salmon PPI sub-network (Figure 4c). M5-brown module contained a large PPI sub-
network with several nodes including proteins encoded by YWHAB, TP1A, GSK3B, 
PSMA3 and SNCA, among others (Figure 4d). 
These results allow for better characterization of selected LBD-associated modules. 
M5-brown globally down-regulated in DLB and enriched in neuronal markers and in 
genes mostly related to synaptic transmission and energy metabolism presented 
ATP6V1B2 and YWHAB as top hub genes in the transcriptomic and PPI networks, 
respectively. Other highly connected molecules were GSK3B, PSMA3, ATP6V0D1, 
TPI1, ATP6V1A and SNCA. Finally, an M9-salmon module, globally up-regulated in 
DLB, was characterized by significant enrichment in genes involved in heat-shock 
protein folding and microglial markers, and was nuclearized around the hub gene 
STIP1 in both transcriptomic and PPI networks. Other highly interacting proteins were 
encoded by DNAJA1, DNAJB1, DNAJB4, HSPA5, HSAPA6, AHSA1 and HSPA1A.  
RT-qPCR validation  
LAPTM5, a top gene in M6, was found not to be de-regulated in iLBD, PD and DLB. 
ATP6V1A, one of the top genes in M5, was down-regulated in DLB (1.03 ± 0.25 vs 
0.57 ± 0.52, p = 0.007). The expression of STIP1, one top gene in M9, was not 
significantly altered in DLB but only in a subset of rpDLB (see later) and in PD (1.03 ± 
0.28 vs 1.75 0.70, p = 0.006); however, mRNA expression of DNAJA1 and DNAJB1, 
other top genes in the same module, was significantly increased in DLB (see later). 
SYK, the principal PPI in M6 was not de-regulated in iLBD, PD and DLB (MA: 1.06 ± 
0.51, iLBD: 0.81 ± 0.58, PD: 1.02 ± 0.38, DLB: 1.47 ± 0.93).  
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TPI1, a PPI member of module 5, was up-regulated in PD (1.02 ± 0.20 vs 1.29 ± 0.14, 
p = 0.004). No significant modifications in the expression mRNA levels were observed 
for selected PPI members of M5 and M9 modules in DLB. However, several members 
were de-regulated in a sub-population of DLB cases characterized by their rapid 
course and classified as rpDLB. Regarding M5, up-regulated genes in rpDLB were 
GSK3B (1.03 ± 0.22 vs 1.62 ± 0.88, p =0.046), whereas PSMA3 (1.01 ± 0.15 vs 0.57 ± 
0.05, p =0.000) and YWHAB (1.01 ± 0.15 vs 0.69 ± 0.22, p = 0.007) were 
downregulated. Genes representative of PPI in M9 were up-regulated in rpDLB: 
HSPA1A (1.01 ± 0.40 vs 3.10 ± 2.00, p=0.007), HSPA5 (1.06 ± 0.38 vs 2.14 ± 0.83, 
p=0.003) and STIP1 (1.03 ± 0.28 vs 2.07 ± 1.10, p=0.009).  
Abnormal regulation of the dynein cluster was assessed by RT-qPCR in LBDs with 
particular attention on iLBD. TASRs were assessed in iLBD, PD and DLB. Three 
biological functions, RNA/DNA metabolism, chaperone and protein folding, and 
synaptic neurotransmission, were selected for validation in DLB. We extracted those 
pathways and clusters from each of those categories that appeared in the 
corresponding module and disease in which the category appeared as significantly 
enriched.  
Regarding dyneins, DNAAF1, DNAH11, DNAH2, DNAH7 and DNAI1, but not DNAH5 
and DNAH9, were significantly up-regulated in iLBD when compared with MA. 
Interestingly, up-regulation also occurred in PD and DLB. Taste receptor TAS2R5 and 
TAS2R13 were up- and down-regulated, respectively, in iLBD; TAS2R10 up-regulated 
in PD, and TAS2R4, TAS2R5, TAS2R14, TAS2R10 and TAS2R13 significantly up-
regulated in DLB (Table 2a).  
Moving on to iLBD, expression of AIF1 (which encodes IBA-1) was down-regulated, as 
predicted, in frontal cortex (control: 1.07 ± 0.41, iLBD: 0.57 ± 0.20, p = 0.018). 
Focusing on DLB, PNPT1, PAPOLA, RELA and DOT1L mRNAs, all of them involved in 
RNA/DNA metabolism, but not KAT2A, were significantly up-regulated in DLB (Table 
2b). Importantly, PNPT1 and RELA were up-regulated in iLBD, and KAT2A was added 
in PD (Table 2b).  
Chaperone members DNAJA1, DNAJA4, DNAJB1, HSPA4, HSPA6 and HSPD1, but 
not DNAJB4, HSPA1A, HSPA5 and HSPE1, were significantly up-regulated in frontal 
cortex area 8 in DLB when compared with MA (Table 2b). No modification in the 
expression of these genes was found in iLBD, but DNAJA1, HSPA4 and HSPA5 
mRNA expression was significantly increased in PD (Table 2).  
Finally, neurotransmission-related components GABBR2, GABRA1, GAD1, and 
synaptic proteins neuropilin and tolloid-like 1 (NETO1), as well as synaptophysin (SYP) 
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mRNAs, were found to be significantly down-regulated in DLB when compared with 
MA. The expression of GRIN2A and GRIN2B, and synaptic proteins RAB3A, RPH3A, 
SNAP25, STXBP1, SYT1, SYT13 and SYT16, was not altered in DLB (Table 2b).  
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Discussion  
This study presents the first transcriptome analysis of the frontal cortex integrating the 
whole spectrum of LBDs. In addition to performing a traditional gene-based differential 
expression analysis we considered a system biology approach based on co-expression 
networks. In particular, we applied WGNCA which allows the identification of modules 
of genes that are co-expressed across samples. These modules have to be interpreted 
with the understanding that such co-expression reflects a common biological function 
(e.g., from biochemical pathways to cell type defining signatures). We have identified 
some modules that correlate with LBDs. A proportion of genes included in those 
modules are also differentially expressed in a traditional gene-based comparative 
approach using the same microarray data and using independent case series for 
RTqPCR quantification and validation. The present study has also identified several 
hubs and PPI which raise the alert about putative biomarkers and targets for 
therapeutic intervention. 
Lack of co-morbidities in the present series implies the selection of a limited number of 
cases which minimizes the risk of bias. PD and DLB cases have concomitant AD-
related pathology which was variable from one case to another. Thal phases were 
used to evaluate β-amyloid plaques; however no distinction was made between diffuse 
and neuritic plaques.          
Discussion is centred on selected genes, among those identified by differential 
expression analysis and weighted correlation networks, whose mRNA expression was 
assessed with RT-qPCR. The transcriptome is relatively conserved in iLBD and PD as 
no genes surpass the threshold of significance when p-values are adjusted for multiple 
testing. This is in contrast with DLB where hundreds of genes show multiple testing-
corrected significant expression differences when compared with MA individuals.  
Dyneins are one de-regulated cluster in LBDs. Five of seven assessed members are 
up-regulated in iLBD and PD, and three of seven in DLB. Because of their ATP 
hydrolysis-mediated involvement in cytoplasmic transport (82), early alteration of the 
cargo transport along neurites may be suggested in the frontal cortex within the LBD 
spectrum.  
Expression of taste and olfactory receptors and down-stream obliged functional 
signalling pathways in the CNS and their de-regulation in neurodegenerative diseases 
is intriguing. It is possible that these receptors in brain are not involved in the 
perception of odours and taste but rather correspond to new central chemoreceptors 
looking for putative ligands or interacting complementary receptors (29). TASRs are 
significantly up-regulated in frontal cortex in PD and DLB (36, 38), and our findings 
further indicate that de-regulation of TASRs in frontal cortex occurs in iLBD as well. 
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Previous studies have shown altered protein synthesis machinery in the frontal cortex 
in PD and DLB from the nucleolus to the ribosome (34, 36). Nuclear alterations include 
increased nucleolar stress and altered synthesis of ribosomal RNAs, in addition to 
altered production of mRNAs. Our findings show altered mRNA expression of different 
molecules involved in RNA and DNA metabolism such as KAT2A which is up-regulated 
in PD, and PNPT1, PAPOLA, RELA, and DOT1Ls which are up-regulated in DLB. 
PNPT1 and RELA are also up-regulated in iLBD. Therefore, genes which encode 
proteins involved in the acetylation and methylation of histones, RNA processing and 
the modulation of NF-κB-mediated gene transcription are abnormally regulated in DLB 
and, to a lesser degree, in other disorders within the LBD spectrum. A primary effect of 
α-synuclein can be postulated, as α-synuclein is abnormally localized in the nucleus in 
neurons, and probably also in glial cells, in the frontal cortex in PD (34).  
Another de-regulated cluster in LBD is related to innate inflammatory responses. This 
has been the subject of two detailed studies in PD and DLB (36, 37). An interesting 
aspect was the down-regulation of cytokines and several mediators of the inflammatory 
response in the substantia nigra at early stages of PD (37) and the relatively low 
inflammatory response in the frontal cortex in DLB (36), which is in line with previous 
observations pointing out the relatively low inflammatory response and enhanced 
dystrophic microglia in DLB (2, 88, 90). This is further supported in the present study 
by down-regulation of AIF1, which encodes the microglial marker IBA-1 in the frontal 
cortex in iLBD, thus suggesting early microglial alteration in LBDs.  
Another DLB-associated module is related to heat-shock/chaperone proteins and is 
globally up-regulated in DLB. Three out of ten assessed genes are up-regulated in the 
frontal cortex in PD and six out of ten in DLB. These include DNAJA1, DNAJ4 and 
DNAJB1, the products of which act as heat shock protein 70 co-chaperones, and 
chaperones HSPA4, HSPA6 and HSPD1.  
Moreover, STIP1, a co-partner in the HSP70/HSP90 activity in protein folding, is the 
top hub gene in this module and PPI together with HSPA1A and HSPA5. DNAJA1 and 
DNAJB1 are also among the top hub genes in this module. Importantly, the expression 
of this gene is increased in PD and DLB but significantly up-regulated only in PD. 
Refolding and clearance of α-synuclein aggregates requires chaperones and the 
proteasome system (55). Our findings are consistent with the presence of abnormally 
aggregated α-synuclein in the cortex in DLB and also with previous observations of 
increased folding proteins and unfolded protein response in DLB (3, 16).  
We found a large gene co-expression module down-regulated in DLB that is enriched 
in neuronal markers and in genes mainly involved in synaptic transmission. Synapses 
are altered in the cortex in PD and DLB (19, 20, 74, 84, 85). α-synuclein is abundant in 
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the pre-synaptic terminals, where it plays a role in synaptic function. Abnormal folding 
and oligomerization and formation of certain types of aggregates may directly produce 
synaptic damage, and may do so indirectly by exerting toxicity on mitochondria, 
lysosomes and cytoskeleton (56, 74, 84). Notably, a top degree gene of the PPI 
subnetwork from this module is α-synuclein. In spite of being a PPI hub, SNCA is not a 
DEG between DLB and CTL as assessed by Limma, which highlights the importance 
of the present higher-complexity level study in revealing genes otherwise veiled in 
conventional differential expression methods.  
Gene down-regulation related to neurotransmission in the frontal cortex in DLB 
particularly involves GAD1, the product of which catalyzes the synthesis of γ- 
aminobutyric acid from L-glutamic acid, and GABA receptors GABBR2 and GABRA1, 
showing that the GABAergic system in frontal cortex is vulnerable to DLB. Other 
downregulated genes are NETO1, which encodes a protein involved in synaptic N-
methyl-Daspartic acid receptor complexes, and SYP, which encodes synaptophysin, a 
major synaptic protein. In line with the present findings, loss of post-synaptic 
GABAreceptor markers has been reported in the occipital cortex in DLB (52). 
Synaptophysin expression was previously reported as decreased in the occipital cortex 
in DLB as well (67). The identification of de-regulated M5 top hub gene, ATP6V1A, the 
product of which mediates the acidification of several intracellular organelles including 
synaptic vesicles, thereby facilitating synaptic transmission (12), further points to 
altered synaptic function.  
Other altered pathways identified in the M5-brown module, namely energy metabolism 
and mitochondrial function, and purine metabolism, have been the subject of previous 
analysis. Mitochondria and energy metabolism is altered in the frontal cortex in PD and 
DLB (35, 36, 51, 68, 69, 76, 92). Moreover, decreased enzymatic activity of complexes 
I, II, II and IV has been demonstrated in a subset of PD cases with dementia (36, 69) 
and in cases with DLB (35, 68). Abnormal α-synuclein is localized in mitochondria in 
the frontal cortex in PD (36) and in the nucleus (34); thus, a possible link between 
altered nuclear and mitochondrial DNA/RNA processing and aberrant α-synuclein may 
be considered. The present study also shows two additional PPIs in module 5. CYCS 
encodes a small heme protein localized in the inner membrane of the mitochondria 
which transports electrons from cytochrome b to the cytochrome oxidase complex (21). 
Secondly, TPI1 encodes a protein which participates in glycolysis and glucogenesis 
(93).  
Regarding purine metabolism, our previous RT-qPCR studies revealed abnormal 
expression of several enzymes involved in purine metabolism in PD and DLB (33, 36). 
No attempt was made to validate other important altered pathways such as those inked 
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to the ubiquitin proteasome system (UPS) in LBDs revealed by microarrays, and 
interpretation of significantly altered regulation of certain top hub genes in M5 such as 
GSK3B and YWHAB, and M6 as LAPTM5 remains speculative.  
Concluding comments  
The study of human cases is irreplaceable in the effort to gain understanding of the 
neurodegenerative diseases that are exclusive to human beings. It can be criticized the 
limited number of available cases suitable for molecular studies in the present series. 
This limitation may account for certain discrepancies between the observations 
obtained with arrays and the subsequent validations with RT-qPCR, and also by the 
observation of isolated deregulated genes which are apparently disconnected from 
highly represented de-regulated clusters. In spite of these constraints, the present 
study, using selected samples with no co-morbidity and adequate RNA preservation, 
has documented an extraordinary amount of information. Validation of the present 
findings should be expected in other independent series.   
We used a ‘network medicine’ approach to the study of LBDs aiming at unveiling 
changes in the transcriptome in frontal cortex area 8 which may affect particular 
metabolic pathways and biological functions. This approach is being increasingly used 
to discover relevant pathogenic effectors in neurodegenerative diseases (83). Here we 
show early alteration in the regulation of the axonema and particularly of dyneins, and 
of taste receptors in iLBD, maintained and augmented along with the progression of 
the LBD spectrum. Interestingly, innate inflammation is down-regulated in iLBD as 
manifested by decreased AIF1 expression. It is worth mentioning that the expression of 
several cytokines and mediators of the inflammatory response is also reduced in iLBD 
(unpublished observations); the small number of cases assessed in this series 
precludes further evaluations, but our findings provide insights that will allow deepening 
to into the study of reduced innate inflammatory regulation at early stages of LBDs. We 
have also identified and validated de-regulation of several pathways in the frontal 
cortex in DLB; this includes up-regulation of RNA/DNA processing and chaperones, 
and down-regulation of neurotransmission thereby revealing the vulnerability of the 
GABAergic system. Altered mitochondria and energy metabolism, protein synthesis, 
and altered purine metabolism regulation were the subject of previous studies. Our 
approach has also identified robust de-regulated modules represented by several 
genes, hub genes and PPI sub-networks within these modules. These observations 
reveal potential candidates for further analysis as they may involve key pathogenic 
molecular events taking place in the frontal cortex in LBDs.  
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Tables  
Table 1: a) Main deregulated gene clusters in frontal cortex in iLBD. b) Main 
deregulated gene clusters in frontal cortex in DLB.  
 
Table 2: a) Quantification of the expression of selected genes corresponding to 
axonema and taste receptors clusters in middle-aged (MA), iLBD, PD and DLB. Data 
are expressed as mean values ± SD; significant comparisons between groups are 
expressed by p values. Up-regulated and down-regulated genes are represented by 
different colours. b) Quantification of the expression of selected genes corresponding 
to RNA/DNA processing, chaperones and neurotransmitters, and synapses in 
middleaged (MA), iLBD, PD and DLB. Data are expressed as mean values ± SD; 
significant comparisons between groups are expressed by p values. Up-regulated and 
downregulated genes are represented by different colours. P-values have been 
adjusted using the BH method in each contrast and are indicated next to nominal p-
values. 
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Supplementary Table 1: TaqMan probes used in the study, gene abbreviation, full 
name of the genes and references.  
 
Supplementary Table 2: Number of DEGs for different thresholds for each 
comparison of iLBD, PD, DLB and middle aged individuals.  
 
Supplementary Table 3: Gene ontology analysis comparing up- and down-regulated 
genes in the different categories.  
 
Supplementary Table 4: Fifty top up-regulated and top down-regulated genes, frontal 
cortex area 8 in DLB.  
 
Supplementary Table 5: Top 20 hub genes per modules.  
 
Supplementary Table 6: Enrichment of modules in neuronal and glial cell markers, 
and commonalities with neurological diseases such as Alzheimer’s disease and 
autism.  
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Figures legends 
Figure 1: a) Heatmap representation of the enrichment scores of 1,914 genes having 
at least one group of samples with enrichment scores other than 0. MA: middle-aged, 
iLBD: incidental Lewy body disease, PD: Parkinson disease, DLB: dementia with Lewy 
bodies. b) Weighted gene co-expression network analysis of the frontal cortex 
transcriptome using 5,114 gene expression values of 28 assessed samples identifies 
13 gene modules. Modules are labelled by colour and number (M1 to M13). Genes not 
assigned to any particular co-expression modules were labelled M0 or grey. 
Dendrogram obtained by hierarchical clustering of genes based on their topological 
overlap is shown at the top. Bottom rows indicate the correlation value of each gene 
expression and the spectrum of LBD pathology. Blue to red indicates negative to  
positive correlation values. None of our identified modules correlated with age.  
 
Figure 2: a) Module eigengenes for each module by LB spectrum. b) Correlation 
values (univariate) and p-values for the relationship between each module eigengene 
and  each LBD stage compared separately with MA or various control variables. P-
values for LBD stages correspond to partial coefficients in the multivariate analysis. 
Colour code indicates the significance of the correlation. Seven modules significantly 
correlate with different stages of LBD.  
 
Figure 3: Enrichment score (-log10 P-value) of genes in selected modules in 
previously published brain gene sets associated with cell types or brain regions. 
Module-brown (M6) is enriched in neuronal genes; module-tan (M5) is enriched in 
microglial genes; module-salmon (M6) has non-specific enrichment.  
 
Figure 4: Putative sub-networks of protein-protein interactions. a) M6-tan module PPI 
sub-network showing that spleen tyrosine kinase (encoded by SYK) interacting with 16 
partners is the gene with the highest degree of nucleation. b) M4-lightcyan module 
subnetwork showing high degree proteins such as CDK2, MSN and TP53. c) M9-
salmon PPI sub-network shows a large connected node related to heat shock proteins 
encoded by STIP1, DNAJA1, DNAJB1, DNAJB4, HSPA5, HSAPA6, AHSA1 and 
HSPA1A, among others.  d) M5-brown module contains a large PPI sub-network with 
several nodes including proteins encoded by YWHAB, GSK3B, PSMA3, ATP6V0D1, 
TPI1, ATP6V1A and SNCA, among others (circular network representation is shown in 
the small panel proteins ordered by degree, a zoom in the top degree proteins is 
shown in the larger panel). 
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List of abbreviations 
AD Alzheimer's disease 
AIF1 Allograft inflammatory factor 1 
ATP6V1A ATPase, H+ transporting, lysosomal 70kDa, V1 subunit A 
CYCS Cytochrome c, somatic 
DEG Differential expressed genes 
DNAAF1 Dynein axonemal assembly factor 1 
DNAH11 Dynein axonemal heavy chain 11 
DNAH2 Dynein axonemal heavy chain 2 
DNAH5 Dynein axonemal heavy chain 5 
DNAH7 Dynein axonemal heavy chain 7 
DNAH9 Dynein axonemal heavy chain 9 
DNAI1 Dynein axonemal intermediate chain 1 
DNAJA1 DnaJ (Hsp40) homolog, subfamily A, member 1 
DNAJA4 DnaJ (Hsp40) homolog, subfamily A, member 4 
DNAJB1 DnaJ (Hsp40) homolog, subfamily B, member 1 
DNAJB4 DnaJ (Hsp40) homolog, subfamily B, member 4 
DOT1L DOT1 like histone lysine methyltransferase 
GABBR2 Gamma-aminobutyric acid (GABA) B receptor, 2 
GABRA1 Gamma-aminobutyric acid (GABA) A receptor, alpha 1 
GAD1 Glutamate decarboxylase 1 (brain, 67kDa) 
GO Gene ontology 
GRIN2A Glutamate receptor, ionotropic, N-methyl D-aspartate 2A 
GRIN2B Glutamate receptor, ionotropic, N-methyl D-aspartate 2B 
GSK3B Glycogen synthase kinase 3 beta 
HSPA1A Heat shock 70kDa protein 1A 
HSPA4 Heat shock 70kDa protein 4 
HSPA5 Heat shock 70kDa protein 5 (glucose-regulated protein, 78kDa) 
HSPA6 Heat shock 70kDa protein 6 (HSP70B) 
HSPD1 Heat shock 60kDa protein 1 (chaperonin) 
HSPE1 MOB family member 4, phocein 
iLBD Incidental LBD 
iPD Incidental PD 
KAT2A Lysine acetyltransferase 2A 
LAPTM5 Lysosomal protein transmembrane 5 
LB Lewy body 
LBD Lewy body disease 
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MA Middle-aged individuals 
NETO1 neuropilin (NRP) and tolloid (TLL)-like 1 
NFT Neurofibrillary tangles 
PAPOLA Poly(A) polymerase alpha 
PD Parkinson's disease 
PNPT1 Polyribonucleotide nucleotidyltransferase 1 
PPI Protein-protein interaction 
PSMA3 Proteasome (prosome, macropain) subunit, alpha type, 3 
RAB3A RAB3A, member RAS oncogene family 
RELA RELA proto-oncogene, NF-kB subunit 
RIN RNA integritu number 
rpDLB Rapid course DLB 
RPH3A Rabphilin 3A homolog (mouse) 
RT-qPCR Real time quantitative polymerase chain reaction 
SNAP25 Synaptosomal-associated protein, 25kDa 
STIP1 Stress-induced-phosphoprotein 1 
STXBP1 Syntaxin binding protein 1 
SYK Spleen associated tyrosine kinase 
SYP Synaptophysin 
SYT1 Synaptotagmin I 
SYT13 Synaptotagmin XIII 
SYT16 Synaptotagmin XVI 
TAS2R10 Taste 2 receptor member 10 
TAS2R13 Taste 2 receptor member 13 
TAS2R14 Taste 2 receptor member 14 
TAS2R5 Taste 2 receptor member 5 
TAS2R50 Taste 2 receptor member 50 
TPI1 Triosephosphate isomerase 1 
WGCNA Weigted gene co-expression network analysis 
YWHAB Tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, 
beta polypeptide 
Page 36 of 232
Brain Pathology Editorial Office, Blackwell Publishing, Oxford, UK
Brain Pathology




Figure 1: a) Heatmap representation of the enrichment scores of 1,914 genes having at least one group of 
samples with enrichment scores other than 0. MA: middle-aged, iLBD: incidental Lewy body disease, PD: 
Parkinson disease, DLB: dementia with Lewy bodies. b) Weighted gene co-expression network analysis of 
the frontal cortex transcriptome using 5,114 gene expression values of 28 assessed samples identifies 13 
gene modules. Modules are labelled by colour and number (M1 to M13). Genes not assigned to any 
particular co-expression modules were labelled M0 or grey. Dendrogram obtained by hierarchical clustering 
of genes based on their topological overlap is shown at the top. Bottom rows indicate the correlation value 
of each gene expression and the spectrum of LBD pathology. Blue to red indicates negative to positive 
correlation values. None of our identified modules correlated with age.  
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Figure 2: a) Module eigengenes for each module by LB spectrum. b) Correlation values (univariate) and p-
values for the relationship between each module eigengene and  each LBD stage compared separately with 
MA or various control variables. P-values for LBD stages correspond to partial coefficients in the multivariate 
analysis. Colour code indicates the significance of the correlation. Seven modules significantly correlate with 
different stages of LBD.  
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Figure 3: Enrichment score (-log10 P-value) of genes in selected modules in previously published brain gene 
sets associated with cell types or brain regions. Module-brown (M6) is enriched in neuronal genes; module-
tan (M5) is enriched in microglial genes; module-salmon (M6) has non-specific enrichment.  
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Figure 4: Putative sub-networks of protein-protein interactions. a) M6-tan module PPI sub-network showing 
that spleen tyrosine kinase (encoded by SYK) interacting with 16 partners is the gene with the highest 
degree of nucleation. b) M4-lightcyan module subnetwork showing high degree proteins such as CDK2, MSN 
and TP53. c) M9-salmon PPI sub-network shows a large connected node related to heat shock proteins 
encoded by STIP1, DNAJA1, DNAJB1, DNAJB4, HSPA5, HSAPA6, AHSA1 and HSPA1A, among others.  d) M5-
brown module contains a large PPI sub-network with several nodes including proteins encoded by YWHAB, 
GSK3B, PSMA3, ATP6V0D1, TPI1, ATP6V1A and SNCA, among others (circular network representation is 
shown in the small panel proteins ordered by degree, a zoom in the top degree proteins is shown in the 
larger panel).  
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Table 1: a) Main deregulated gene clusters in frontal cortex in iLBD. b) Main deregulated gene clusters in frontal cortex in DLB 
 
a) 




Adaptive immune response 
C3AR1 C3 C1QC C1QB INPP5D PTPN6 ADA FCER1G CTSC 
TGFB1 
10 58 12.64 0.00 Down 
Antigen processing and presentation 
SEC23A RAB3B PSMD8 PSMC2 PSMB2 ACTR1B LGMN RAB7A 
PSMB3 RAB3C DCTN6 AP1S1 PSMD12 DCTN2 DCTN3 PSMA5 
AP2M1 PSMB6 PSMC4 PSMA3 PSMA4 DYNC1I1 KIF3A AP1M1 
24 65 2.85 0.00 Down 
Axonemal dynein complex assembly LRRC6 1 2 353.08 0.01 Up 
Cell activation involved in immune 
response 
APBB1IP TYROBP VAMP8 ADA LCP1 FCER1G HLA-DMB TGFB1 8 52 10.72 0.00 Down 
Detection of chemical stimulus involved 
in sensory perception of bitter taste 
TAS2R4 TAS2R14 2 5 256.67 0.00 Up 
Granulocyte activation TYROBP FCER1G 2 7 21.94 0.01 Down 
Innate immune response 
CSF1R HLA-DPB1 AIF1 C3 TYROBP C1QC C1QB HLA-DPA1 
TREM2 TRIM22 ITGB2 PTPN6 CYBB FCER1G RPS6KA1 VSIG4 
TGFB1 CXCL16 
18 277 4.53 0.00 Down 
Lymphocyte activation involved in 
immune response 
APBB1IP ADA LCP1 FCER1G HLA-DMB TGFB1 6 31 13.83 0.00 Down 
Mononuclear cell proliferation 
HLA-DPB1 AIF1 LST1 HLA-DPA1 INPP5D ITGB2 PTPN6 ADA 
HLA-DMB VSIG4 TGFB1 
11 54 15.77 0.00 Down 
Myeloid dendritic cell activation TGFBR2 CD37 TGFB1 3 8 33.34 0.00 Down 
Positive regulation of mast cell activation VAMP8 FCER1G 2 7 21.94 0.01 Down 
Regulation of B cell mediated immunity C3 PTPN6 FCER1G TGFB1 4 8 56.34 0.00 Down 
Regulation of immunoglobulin 
production 
CD37 TGFB1 2 8 18.28 0.01 Down 
T cell activation involved in immune 
response 
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b) 
 
Cluster Gene names Count Size Odds Ratio p-value Deregulation 
Antigen processing and presentation 
SEC23A RAB3B PSMD8 PSMC2 PSMB2 ACTR1B LGMN RAB7A PSMB3 RAB3C 
DCTN6 AP1S1 PSMD12 DCTN2 DCTN3 PSMA5 AP2M1 PSMB6 PSMC4 PSMA3 
PSMA4 DYNC1I1 KIF3A AP1M1 
24 65 2.85 0.00 Down 
Antigen processing and presentation of 
exogenous peptide antigen via MHC 
class II 
SEC23A ACTR1B LGMN RAB7A DCTN6 AP1S1 DCTN2 DCTN3 AP2M1 DYNC1I1 
KIF3A AP1M1 
12 29 3.40 0.00 Down 
Apoptotic mitochondrial changes 
SLC25A4 YWHAZ MLLT11 DNM1L PARK2 FAM162A YWHAB MAPK9 BLOC1S2 
YWHAG GSK3B GGCT OPA1 PIM2 
14 40 2.60 0.01 Down 
ATP hydrolysis coupled proton transport 
ATP6V1F ATP5B ATP6V1E1 ATP6AP1 ATP6V1B2 ATP5G1 ATP6V0D1 ATP6V1C1 
ATP6V1A ATP1A1 ATP6V0A1 ATP1A3 ATP6V1H ATP5A1 
14 17 22.66 0.00 Down 
ATP metabolic process 
COX8A NDUFB5 ATP5B OLA1 NDUFA5 ATP6V1B2 ATP5G1 ENTPD5 DLD HTR2A 
DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 PGK1 UQCRC2 
ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D 
NDUFAB1 ATP5A1 
30 77 3.13 0.00 Down 
Cell proliferation 
AKR1C2 PRKX GJA1 NUPR1 P2RX7 FGF17 TYK2 TOB2 HDAC4 MSX1 RXRA 
IKBKB FLCN PTCH1 YAP1 CD151 NACC2 LRP2 ID4 TNS3 KAT2A CDC14A GPER1 
FOXO1 FOXC1 RELA EPS8 
27 536 2.04 0.00 Up 
Coenzyme metabolic process 
IDH3G PNPO MDH2 PDHB IDH3B ACLY RFK AASDHPPT ENTPD5 DLD HTR2A 
DLAT PRKAG1 ENO2 NMNAT2 MDH1 NDUFA9 SLC25A32 PDP1 PGK1 ELOVL6 
ELOVL4 BPGM FAR2 HK1 PTS PDK3 ACSL4 SUCLA2 KCNAB2 PPP2R5D MVK 
MAT2B 
33 113 2.01 0.00 Down 
Covalent chromatin modification EYA2 RBM14 HDAC4 FLCN NACC2 KAT2A DOT1L 7 80 3.41 0.01 Up 
Developmental process 
PRELP KLF15 PNPT1 AKR1C2 PRKX LRP4 GJA1 WWC3 SLC5A3 NUPR1 P2RX7 
FGF17 EYA2 TYK2 AK4 CPQ TOB2 HDAC4 CAPN2 ADGRV1 MSX1 MRAS 
PPP2R1B RXRA IKBKB SASH1 ANKRD11 CDC42EP4 ZIC2 FLCN PTCH1 PCID2 
MT1G YAP1 S100A1 ID3 CA2 DNAJB6 GNA12 ROCK1 LRP2 RAMP1 PPP1R13L 
SPR FRYL ARAP1 ID4 HIF3A SRGAP1 SLC39A12 VCAN TNS3 KAT2A CDC14A 
GPER1 FOXO1 FOXC1 MAN2A1 EHD2 PI16 RELA EPS8 
62 1671 1.65 0.00 Up 
Electron transport chain 
COX8A NDUFB5 ATP5B NDUFA5 ATP5G1 ALDH5A1 DLD CYCS NDUFA9 UQCRC1 
SLC25A14 UQCRFS1 UQCRC2 SLC25A12 NDUFS3 NDUFS4 NDUFV2 ATP5H 
NDUFAB1 ATP5A1 
20 43 4.23 0.00 Down 
Exocytosis 
VPS33B TUBA4A SNX4 CDK5 NAPA RAB3B RPH3A PLCB1 PFN2 SYT5 ATP6AP1 
PAK1 CHP1 SCAMP1 SCFD2 RAB7A RAB3C RASGRP1 SCAMP5 NSF SNAP25 
HABP4 RAB3A VPS33A KIT VAMP1 PPIA VSNL1 STXBP1 RAB27B VPS4B SYT13 
CRHBP VAMP2 RALB BLOC1S6 SYT16 CDK5R2 SYT1 DOC2A ARHGAP44 
PPP3CB 
42 160 1.74 0.00 Down 
Gluconeogenesis 
GOT1 MDH2 RBP4 SLC35B4 ENO2 MDH1 PRKACA PGK1 G6PC3 BPGM 
SLC25A12 GOT2 
12 31 3.04 0.00 Down 
Histone modification EYA2 RBM14 HDAC4 FLCN NACC2 KAT2A DOT1L 7 80 3.41 0.01 Up 
Innate immune response activating cell 
surface receptor signaling pathway 
PAK1 PSMD8 PSMC2 PSMB2 PSMB3 PRKACA PSMD12 PSMA5 PSMB6 UBE2N 
PSMC4 PSMA3 PSMA4 TAB3 PPP3CB 
15 44 2.50 0.01 Down 
miRNA metabolic process PNPT1 RELA 2 4 34.69 0.00 Up 
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Mitochondrial electron transport, NADH 
to ubiquinone 
NDUFB5 NDUFA5 DLD NDUFA9 NDUFS3 NDUFS4 NDUFV2 NDUFAB1 8 16 4.81 0.00 Down 
Mitochondrial translation 
MRPL15 MRPL30 MRPL37 HARS MTFMT LRPPRC CHCHD1 MRPL45 MPV17L2 
MRPS21 MRPL42 
11 27 3.31 0.00 Down 
Mitochondrial transport 
TOMM20 VPS11 MPC2 ATP5B YWHAZ PSMD8 ATP5G1 TIMM17A HAX1 PARK2 
TOMM34 TOMM70A TOMM22 SLC25A32 BAG4 NRG1 SLC25A14 YWHAB MAPK9 
UGCG BLOC1S2 YWHAG DNAJC19 SLC25A12 MTX3 GSK3B MICU1 KIF1BP 
ATP5H ATP5A1 
30 104 1.97 0.00 Down 
mRNA polyadenylation PNPT1 PAPOLA 2 4 34.69 0.00 Up 
NADH metabolic process IDH3G MDH2 IDH3B ENO2 MDH1 PGK1 HK1 PPP2R5D 8 18 3.85 0.01 Down 
Neuron-neuron synaptic transmission 
CDK5 NAPA RAB3B PAK1 CHRNB2 CAMK4 CACNB4 GABRA1 HTR2A GRIN2A 
SLC6A1 PARK2 PRKACA GABRG2 STXBP1 GLRA2 MEF2C GRIA3 CRHBP GRIN3A 
SYT1 DNM1 PNKD 
23 80 1.95 0.01 Down 
Neurotransmitter transport 
SLC32A1 CDK5 GAD1 SV2C GAD2 NAPA RAB3B RPH3A PFN2 SYT5 PAK1 
ALDH5A1 SV2A NRXN3 PPT1 SLC6A1 SLC6A17 RAB3C PARK2 SNAP25 RAB3A 
ATP2A2 STXBP1 SLC38A1 SYT13 MEF2C VAMP2 BLOC1S6 SYT16 SYT1 DOC2A 
SV2B ICA1 
33 112 2.04 0.00 Down 
Nucleobase-containing compound 
metabolic process 
KLF15 PNPT1 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 P2RX7 EYA2 RBM14 
AK4 HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 
PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 
PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 
POLN TOP3B FOXC1 RELA GABPB2 DOT1L RBM4B MICAL3 
53 1235 1.94 0.00 Up 
Phagosome maturation 
ATP6V1F ATP6V1E1 ATP6V1B2 ATP6V0D1 ATP6V1C1 RAB7A ATP6V1A 
ATP6V0A1 ATP6V1H ATP6V1D 
10 18 6.03 0.00 Down 
Proteasome-mediated ubiquitin-
dependent protein catabolic process 
ERLEC1 USP5 KCTD13 PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 USP10 
UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RNF185 PSMA5 PSMB6 PSMC4 
UCHL1 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 NEDD4L 
30 99 2.12 0.00 Down 
Protein K11-linked ubiquitination UBE2E2 PARK2 UBE2W UBE2T RNF4 5 7 11.99 0.00 Down 
Protein K6-linked ubiquitination PARK2 UBE2T RNF4 3 3 Inf 0.01 Down 
Protein monoubiquitination PARK2 FBXL2 UBE2W TRIM37 RNF2 UBE2T 6 11 5.76 0.01 Down 
Protein ubiquitination involved in 
ubiquitin-dependent protein catabolic 
process 
PSMD8 PSMC2 PSMB2 PSMB3 PARK2 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 
PSMA4 RNF14 NEDD4L 
13 37 2.61 0.01 Down 
Proton transport 
COX8A ATP6V1F ATP5B ATP6V1E1 SLC9A7 ATP6AP1 ATP6V1B2 ATP5G1 
ATP6V0D1 CHP1 ATP6V1C1 ATP6V1A SLC9A6 COX7A2 UQCRC1 SLC25A14 
ATP1A1 UQCRFS1 SLC2A13 ATP6V0A1 ATP1A3 ATP6V1H ATP5H SLC9B2 
ATP6V1D ATP5A1 
26 59 3.86 0.00 Down 
Purine nucleoside metabolic process 
DGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 
ATP5G1 ACLY ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 
NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS 
NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 MAT2B ATP5A1 
37 111 2.46 0.00 Down 
Regulation of cell cycle 
PNPT1 NUPR1 RBM14 KLHL21 MSX1 FLCN PTCH1 PCID2 ID3 NACC2 CRY1 
CENPJ CDC14A GPER1 FOXC1 CTDSP2 CAB39L DOT1L 
18 259 2.82 0.00 Up 
Regulation of gene expression 
KLF15 ZNF471 AHNAK GJA1 WWC3 NUPR1 P2RX7 EYA2 RBM14 TOB2 HDAC4 
SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 
ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A 
RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L RBM4B 
MICAL3 
45 908 2.24 0.00 Up 
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Regulation of macromolecule 
biosynthetic process 
KLF15 ZNF471 GJA1 WWC3 NUPR1 MARCH8 EYA2 RBM14 HDAC4 SAFB2 MSX1 
RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 
DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A KAT2A RFX2 ZNF347 
GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L RBM4B MICAL3 
43 863 2.23 0.00 Up 
Regulation of mitochondrion 
organization 
VPS11 BECN1 YWHAZ PSMD8 MLLT11 DDHD2 DNM1L HAX1 PARK2 FAM162A 
BAG4 NRG1 YWHAB UGCG LRPPRC YWHAG HK1 GSK3B OPA1 MPV17L2 
20 66 2.10 0.01 Down 
Regulation of ubiquitin-protein 
transferase activity 
PSMD8 PSMC2 PSMB2 PSMB3 PIN1 PSMD12 PSMA5 PSMB6 UBE2N PSMC4 
PSMA3 DYNC1LI1 LCMT1 PSMA4 
14 40 2.60 0.01 Down 
Synaptic transmission 
SLC32A1 CDK5 GAD1 NCALD CALB1 GAD2 NAPA RAB3B GNG3 RPH3A PLCB1 
PFN2 SYT5 PAK1 KCND2 ASIC2 ALDH5A1 GABRA3 HCN1 NRXN3 LRRTM1 
CHRNB2 CAMK4 CACNB4 PPT1 GABRA1 ARHGEF9 HTR2A GRIN2A SLC6A1 
KCNAB1 RAB3C PARK2 CACNG3 SEZ6 PRKACA SST NSF SNAP25 GABRA4 
GABRG2 KCNC2 RAB3A LRRTM2 KIT PLK2 DLG3 GRIN2B RASGRF1 HTR4 
ATP2A2 GABRA5 STXBP1 SNCB SLC38A1 AP2M1 SYT13 GLRA2 MEF2C GRIA3 
CRHBP VAMP2 YWHAG GRIN3A FGF12 KCNQ5 NETO1 NCDN BLOC1S6 SYT16 
CACNB1 SYT1 DOC2A CHRM4 GABRB3 KCNH7 GNAL KCNAB2 GABBR2 CACNG2 
DNM1 PCDH8 PANX1 AKAP5 PNKD PPP3CB SYP FGF14 
88 390 1.44 0.00 Down 
Synaptic transmission, dopaminergic CDK5 RAB3B CHRNB2 PARK2 CRHBP PNKD 6 12 4.80 0.01 Down 
Tissue development 
KLF15 AKR1C2 PRKX LRP4 GJA1 NUPR1 P2RX7 EYA2 CPQ HDAC4 MSX1 RXRA 
IKBKB ZIC2 PTCH1 YAP1 ID3 CA2 ROCK1 PPP1R13L KAT2A FOXC1 MAN2A1 PI16 
RELA 
25 493 2.04 0.00 Up 
Transcription from RNA polymerase II 
promoter 
KLF15 WWC3 RBM14 HDAC4 MSX1 RXRA IKBKB FLCN IFI27 PTCH1 YAP1 
S100A1 ID3 NACC2 CRY1 PPP1R13L ID4 HIF3A PAPOLA KAT2A RFX2 GPER1 
TCP10L FOXO1 FOXC1 RELA GABPB2 MICAL3 
28 461 2.57 0.00 Up 
Transcription, DNA-templated 
KLF15 ZNF471 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB 
TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 
CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L 
FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL3 
40 785 2.24 0.00 Up 
Ubiquitin-dependent protein catabolic 
process 
ERLEC1 USP5 KCTD13 PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 NDFIP1 
USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RLIM RNF185 VPS25 
PSMA5 VPS4B PSMB6 UBE2N PSMC4 COPS3 UCHL1 UBE2W PSMA3 GSK3B 
PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L 
37 123 2.11 0.00 Down 
Vesicle docking 
VPS33B RAB3B SCFD2 RAB3C NSF SNAP25 RAB3A VPS33A STXBP1 RAB27B 
RALB STX12 BLOC1S6 
13 28 4.19 0.00 Down 
Vesicle organization 
VPS11 VPS33B SNX4 SEC23A COPG1 NSG1 RAB7A SNAP25 COPZ1 RAB3A 
VAMP1 PRKCI PTPRN STXBP1 VPS4B SNX10 BLOC1S2 VAMP2 STX12 VTA1 
BLOC1S6 HMP19 AP1M1 SYP 
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Table 2: a) Quantification of the expression of selected genes corresponding to axonema and taste receptors clusters 
in middle-aged (MA), iLBD, PD abd DLB. b) Quantification of the expression of selected genes corresponding to 





Probes MA iLBD PD DLB MA vs iLBD Adjusted MA vs PD Adjusted MA vs DLB Adjusted upregulation
Axonema DNAAF1 1.04 ± 0.31 2.18 ± 0.72 2.06 ± 1.03 1.04 ± 0.36 0,000481 0,013524 0,005583 0,078162 0,987973 0,987973
DNAH11 1.16 ± 0.57 3.17 ± 1.94 1.96 ± 0.51 3.27 ± 2.43 0,005601 0,039207 0,003889 0,078162 0,011763 0,043544
DNAH2 1.07 ± 0.41 2.03 ± 0.97 2.40 ± 1.50 1.05 ± 0.38 0,012770 0,061973 0,010576 0,085253 0,899477 0,944451
DNAH5 1.08 ± 0.44 1.76 ± 0.89 1.69 ± 0.83 1.05 ± 0.51 0,064296 0,245494 0,060820 0,196495 0,886887 0,944451
DNAH7 1.08 ± 0.42 1.84 ± 0.69 1.35 ± 0.51 1.67 ± 0.45 0,016352 0,068678 0,227373 0,471895 0,007938 0,039284
DNAH9 1.16 ± 0.63 2.39 ± 2.25 2.36 ± 1.25 1.67 ± 0.56 0,105147 0,339706 0,012179 0,085253 0,084009 0,147016
DNAI1 1.07 ± 0.43 2.13 ± 0.32 3.09 ± 2.22 2.96 ± 1.44 0,000644 0,013524 0,008326 0,085253 0,000592 0,021154
Taste receptors TAS2R4 1.03 ± 0.27 1.48 ± 1.12 1.33 ± 0.80 1.82 ± 0.78 0,203630 0,503086 0,247183 0,471895 0,004187 0,035171
TAS2R5 1.03 ± 0.25 0.61 ± 0.33 1.14 ± 0.67 2.25 ± 1.03 0,013280 0,061973 0,639661 0,814114 0,001261 0,021154
TAS2R14 1.15 ± 0.57 0.89 ± 0.54 2.44 ± 2.31 2.51 ± 1.59 0,427225 0,690133 0,077225 0,231675 0,012441 0,043544
TAS2R50 1.08 ± 0.40 0.68 ± 0.42 0.65 ± 0.65 1.54 ± 1.15 0,091428 0,319998 0,089294 0,250023 0,229848 0,321787
TAS2R10 1.13 ± 0.50 1.49 ± 1.09 4.50 ± 3.33 1.68 ± 0.64 0,371381 0,628649 0,002611 0,078162 0,038324 0,080480
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Probes MA iLBD PD DLB MA vs iLBD Adjusted MA vs PD Adjusted MA vs DLB Adjusted upregulation
RNA/DNA KAT2A 1.08 ± 0.39 1.38 ± 0.80 1.68 ± 0.75 1.65 ± 1.22 0,318894 0,608798 0,032546 0,113911 0,162525 0,252817
PNPT1 1.03 ± 0.26 1.73 ± 0.45 1.63 ± 0.74 2.18 ± 0.99 0,001300 0,018200 0,020982 0,106943 0,001511 0,021154
PAPOLA 1.01 ± 0.18 1.02 ± 0.55 1.01 ± 0.33 1.52 ± 0.68 0,966720 0,990299 0,987272 0,997676 0,029792 0,069238
RELA 1.01 ± 0.14 1.42 ± 0.39 1.62 ± 0.79 2.39 ± 1.84 0,009412 0,056472 0,027832 0,106943 0,029333 0,069238
DOT1L 1.01 ± 0.16 1.28 ± 0.62 1.24 ± 0.60 1.34 ± 0.48 0,179901 0,472240 0,241060 0,471895 0,046556 0,085015
Chaperones DNAJA1 1.02 ± 0.19 1.24 ± 0.58 1.32 ± 0.36  1.51 ± 0.75 0,249723 0,525382 0,027383 0,106943 0,041181 0,080850
DNAJA4 1.28 ± 0.76 1.62 ± 1.15 1.75 ± 0.83 2.53 ± 1.19 0,479652 0,719478 0,199588 0,471895 0,008306 0,039284
DNAJB1 1.21 ± 0.65 1.13 ± 0.58 1.14 ± 0.54 2.47 ± 0.54 0,827989 0,921038 0,822303 0,933425 0,020325 0,056910
DNAJB4 1.21 ± 0.73 1.32 ± 0.70 1.13 ± 0.28 1.64 ± 0.82 0,788308 0,921038 0,776413 0,905815 0,223143 0,321787
HSPA1A 1.06 ± 0.40 1.16 ± 0.55 1.28 ± 0.88 1.63 ± 1.55 0,727662 0,901719 0,490696 0,775885 0,283092 0,349702
HSPA4 1.01 ± 0.12 1.05 ± 0.37 1.34 ± 0.42 1.63 ± 0.72 0,727987 0,901719 0,016296 0,097776 0,007965 0,039284
HSPA5 1.06 ± 0.38 0.84 ± 0.29 1.70 ± 0.78 1.48 ± 0.82 0,270249 0,540498 0,028009 0,106943 0,143620 0,232002
HSPA6 1.06 ± 0.39 0.86 ± 0.29 1.24 ± 0.91 1.63 ± 0.47 0,374196 0,628649 0,557809 0,780933 0,017922 0,056910
HSPD1 1.02 ± 0.22 1.01 ± 0.66 1.17 ± 0.46 1.98 ± 1.28 0,950284 0,990299 0,324922 0,568614 0,018989 0,056910
HSPE1 1.01 ± 0.13 1.04 ± 0.47 1.25 ± 0.50 1.04 ± 0.29 0,827808 0,921038 0,114919 0,301662 0,721566 0,819075
Neurotransmitters GABBR2 1.05 ±  0.32 1.15 ± 0.48 1.05 ± 0.46 0.64 ± 0.32 0,616222 0,862711 0,281410 0,513879 0,012003 0,043544
and synapses GABRA1 1.07 ± 0.40 0.88 ± 0.56 1.05 ± 0.52 0.60 ± 0.50 0,451273 0,701980 0,913177 0,958836 0,031322 0,069238
GAD1 1.08 ± 0.43 0.73 ± 0.45 1.08 ± 0.45 0.50 ± 0.34 0,161648 0,452614 0,997676 0,997676 0,004059 0,035171
GRIN2A 1.04 ± 0.28 1.04 ± 0.43 1.18 ± 0.45 1.14 ± 0.51 0,999447 0,999447 0,393711 0,661434 0,560841 0,654315
GRIN2B 1.03 ± 0.27 0.99 ± 0.81 0.93 ± 0.41 1.19 ± 0.56 0,869824 0,936734 0,534280 0,775885 0,409171 0,491005
NETO1 1.05 ± 0.32 0.47 ± 0.14 1.12 ± 0.75 0.64 ± 0.44 0,005157 0,039207 0,771798 0,905815 0,027200 0,069238
RAB3A 1.03 ± 0.25 1.09 ± 0.04 1.14 ± 0.48 0.79 ± 0.53 0,636911 0,862912 0,535730 0,775885 0,218554 0,321787
RPH3A 1.03  ± 0.25 1.10 ± 0.55 1.13 ± 0.53 0.78  ± 0.41 0,729963 0,901719 0,594324 0,805213 0,117159 0,196827
SNAP25 1.02 ± 0.22 1.06 ± 0.42 1.23 ± 0.49 0.85 ± 0.43 0,833320 0,921038 0,220065 0,471895 0,263212 0,334997
STXBP1 1.02 ± 0.20 1.12 ± 0.46 1.22 ± 0.49 0.86 ± 0.39 0,530886 0,768869 0,230966 0,471895 0,262784 0,334997
SYP 1.02 ± 0.20 0.82 ± 0.31 1.09 ± 0.48 0.69 ± 0.29 0,131839 0,395517 0,674822 0,833604 0,008418 0,039284
SYT1 1.01 ± 0.18  0.88 ± 0.42 1.15 ± 0.63 0.83 ± 0.48 0,357715 0,628649 0,509828 0,775885 0,238214 0,322742
SYT13 1.04 ± 0.30 0.83 ± 0.38 1.07 ± 0.45 1.05 ± 0.54 0,246964 0,525382 0,868258 0,958836 0,981224 0,987973
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Supplementary Table 1
Gene Gene name Taqman reference
Housekeeping genes GUS-B β-glucuronidase Hs00939627_m1
XPNPEP1 X-prolyl aminopeptidase (aminopeptidase P) 1 Hs00958026_m1
Hubs GSK3B Glycogen synthase kinase 3 beta Hs01047719_m1
LAPTM5 Lysosomal protein transmembrane 5 Hs00988563_m1
PSMA3 Proteasome (prosome, macropain) subunit, alpha type, 3 Hs00541061_m1
STIP1 Stress-induced-phosphoprotein 1 Hs00428979_m1
SYK Spleen associated tyrosine kinase Hs00895377_m1
TPI1 Triosephosphate isomerase 1 Hs03806547_s1
YWHAB Tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation protein, beta polypeptide Hs00793604_m1
CYCS Cytochrome c, somatic Hs01588973_m1
ATP6V1A ATPase, H+ transporting, lysosomal 70kDa, V1 subunit A Hs01097169_m1
AIF1 Allograft inflammatory factor 1 Hs00741549_g1
Axonema DNAAF1 Dynein axonemal assembly factor 1 Hs00698399_m1
DNAH11 Dynein axonemal heavy chain 11 Hs00361951_m1
DNAH2 Dynein axonemal heavy chain 2 Hs00325838_m1
DNAH5 Dynein axonemal heavy chain 5 Hs00292485_m1
DNAH7 Dynein axonemal heavy chain 7 Hs00324265_m1
DNAH9 Dynein axonemal heavy chain 9 Hs00242096_m1
DNAI1 Dynein axonemal intermediate chain 1 Hs00201755_m1
Taste receptors TAS2R4 Taste 2 receptor member 4 Hs00249946_s1
TAS2R5 Taste 2 receptor member 5 Hs01549633_s1
TAS2R14 Taste 2 receptor member 14 Hs00256800_s1
TAS2R50 Taste 2 receptor member 50 Hs00604351_s1
TAS2R10 Taste 2 receptor member 10 Hs00256794_s1
TAS2R13 Taste 2 receptor member 13 Hs01059805_s1
RNA/DNA KAT2A Lysine acetyltransferase 2A Hs00221499_m1
PNPT1 Polyribonucleotide nucleotidyltransferase 1 Hs01105971_m1
PAPOLA Poly(A) polymerase alpha Hs04276840_m1
RELA RELA proto-oncogene, NF-kB subunit Hs00153294_m1
DOT1L DOT1 like histone lysine methyltransferase Hs01588547_m1
Chaperones DNAJA1 DnaJ (Hsp40) homolog, subfamily A, member 1 Hs00266011_m1
DNAJA4 DnaJ (Hsp40) homolog, subfamily A, member 4 Hs00388055_m1
DNAJB1 DnaJ (Hsp40) homolog, subfamily B, member 1 Hs00428680_m1
DNAJB4 DnaJ (Hsp40) homolog, subfamily B, member 4 Hs00199826_m1
HSPA1A Heat shock 70kDa protein 1A Hs00359147_s1
HSPA4 Heat shock 70kDa protein 4 Hs00382884_m1
HSPA5 Heat shock 70kDa protein 5 (glucose-regulated protein, 78kDa) Hs99999174_m1
HSPA6 Heat shock 70kDa protein 6 (HSP70B) Hs00275682_s1
HSPD1 Heat shock 60kDa protein 1 (chaperonin) Hs01036757_m1
HSPE1 MOB family member 4, phocein Hs00854653_s1
Neurotransmitters GABBR2 Gamma-aminobutyric acid (GABA) B receptor, 2 Hs01554996_m1
and synapses GABRA1 Gamma-aminobutyric acid (GABA) A receptor, alpha 1 Hs00971228_m1
GAD1 Glutamate decarboxylase 1 (brain, 67kDa) Hs01065893_m1
GRIN2A Glutamate receptor, ionotropic, N-methyl D-aspartate 2A Hs00168219_m1
GRIN2B Glutamate receptor, ionotropic, N-methyl D-aspartate 2B Hs01002012_m1
NETO1 neuropilin (NRP) and tolloid (TLL)-like 1 Hs00371151_m1
RAB3A RAB3A, member RAS oncogene family Hs00923221_m1
RPH3A Rabphilin 3A homolog (mouse) Hs00934263_m1
SNAP25 Synaptosomal-associated protein, 25kDa Hs00938962_m1
STXBP1 Syntaxin binding protein 1 Hs01119036_m1
SYP Synaptophysin Hs00300531_m1
SYT1 Synaptotagmin I Hs00194572_m1
SYT13 Synaptotagmin XIII Hs00951871_m1
SYT16 Synaptotagmin XVI Hs00736645_m1  
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Supplementary Table 2: Number of DEGs for different thresholds for each 
comparison iLBD, PD, DLB and middle-aged individuals (MA)  
 
 iLBDvsMA PDvsMA DLBvsMA PDvsDLB PDvsiLBD iLBDvsDLB 
upReg-B > 0 1 0 18 192 3 26 
downReg-B > 0 13 0 76 42 0 55 
upReg-Adjusted-p-val < 0.01 0 0 0 0 0 0 
downReg-Adjusted-p-val < 0.01 0 0 0 0 0 0 
upReg-Adjusted-p-val < 0.05 0 0 236 1691 0 1041 
downReg-Adjusted-p-val < 0.05 0 0 881 673 0 609 
upReg-Adjusted-p-val < 0.25 7 0 1124 2573 0 2478 
downReg-Adjusted-p-val < 0.25 42 0 2156 1513 0 1600 
upReg-P value < 0.01 38 16 244 1375 68 870 
downReg-P value < 0.01 116 24 897 449 6 512 
upReg-P value < 0.05 230 94 681 2097 168 1779 
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0015988 8.08E-09 22.6620562 2.94730652 14 17
GO:0015991 8.08E-09 22.6620562 2.94730652 14 17
GO:0045333 1.10E-08 4.38518519 11.7892261 32 68
GO:1902600 1.20E-07 5.65991903 7.10820983 22 41
GO:0007005 6.87E-07 2.20590164 37.4481299 66 216
GO:0009161 1.08E-06 3.0787037 15.7767584 35 91
GO:0015992 1.32E-06 3.85739249 10.2288873 26 59
GO:0006091 1.33E-06 2.35801803 29.1263232 54 168
GO:0009123 1.54E-06 2.95634807 16.6436133 36 96
GO:0006818 1.95E-06 3.74286423 10.4022583 26 60
GO:0015980 2.21E-06 2.53169338 23.0583392 45 133
GO:0009141 2.49E-06 2.98648649 15.6033874 34 90
GO:0009167 2.49E-06 2.98648649 15.6033874 34 90
GO:0009126 3.33E-06 2.93324349 15.7767584 34 91
GO:0046034 4.69E-06 3.1300972 13.3495648 30 77
GO:0022904 5.25E-06 4.42753899 7.2815808 20 42
GO:0051648 6.01E-06 2.77593971 16.8169842 35 97
GO:1901564 6.33E-06 1.59230189 113.384615 154 654
GO:0022900 8.24E-06 4.23382451 7.45495178 20 43
GO:0009144 1.21E-05 2.8673633 14.5631616 31 84
GO:0009060 1.33E-05 6.16647806 4.33427429 14 25
GO:0009205 1.54E-05 2.88127132 14.0430487 30 81
GO:0046128 1.65E-05 2.52686508 18.8974359 37 109
GO:0006101 1.78E-05 8.85858586 2.94730652 11 17
GO:0051656 1.86E-05 2.37641988 21.8447424 41 126
GO:0009199 2.04E-05 2.82504624 14.2164197 30 82
GO:0006810 2.07E-05 1.41605763 247.227005 296 1426
GO:0009119 2.08E-05 2.49152642 19.0708069 37 110
GO:0051650 2.15E-05 2.65343238 16.2968713 33 94
GO:0042278 2.61E-05 2.45714286 19.2441778 37 111
GO:0006753 3.22E-05 1.93813184 38.3149847 62 221
GO:0044765 3.27E-05 1.41698869 217.927311 264 1257
GO:0072350 3.87E-05 7.59090909 3.12067749 11 18
GO:0002478 3.92E-05 3.34807692 9.36203246 22 54
GO:0042773 4.31E-05 6.44597701 3.6407904 12 21
GO:0042775 4.31E-05 6.44597701 3.6407904 12 21
GO:0019884 5.48E-05 3.24568765 9.53540343 22 55
GO:0006099 6.78E-05 8.04218249 2.77393554 10 16
GO:0009117 6.90E-05 1.89502206 37.6215008 60 217
GO:0015031 7.06E-05 1.55046501 94.1404375 127 543
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GO:0006418 7.95E-05 12.8431642 1.90708069 8 11
GO:0055086 8.15E-05 1.85007813 40.2220654 63 232
GO:0022406 0.00010166 4.27366792 5.54787109 15 32
GO:0051234 0.00010198 1.36978448 252.601506 297 1457
GO:0019882 0.00011581 2.85129819 11.2691131 24 65
GO:0051640 0.00012098 2.05081888 26.5257586 45 153
GO:0061025 0.00013091 3.09382936 9.36203246 21 54
GO:0009116 0.00013995 2.21226481 20.6311456 37 119
GO:0009259 0.00014551 1.99532734 28.2594684 47 163
GO:0006107 0.00015488 Inf 0.86685486 5 5
GO:1902578 0.00016426 1.36546261 227.115973 269 1310
GO:0048002 0.00018792 2.89147609 10.2288873 22 59
GO:1901657 0.00019279 2.14141713 21.6713714 38 125
GO:0043648 0.00019548 3.69116967 6.41472595 16 37
GO:0044257 0.00019908 1.99363381 27.0458716 45 156
GO:0032400 0.00020221 9.62962963 2.08045166 8 12
GO:0051875 0.00020221 9.62962963 2.08045166 8 12
GO:0051603 0.00021027 2.04211126 24.7920489 42 143
GO:0006119 0.00021224 4.48895028 4.68101623 13 27
GO:0009150 0.00021643 1.96758321 27.9127264 46 161
GO:0019941 0.00023135 2.11646508 21.8447424 38 126
GO:0019637 0.00023996 1.61965047 60.853211 86 351
GO:0090382 0.00026507 6.02819807 3.12067749 10 18
GO:0019693 0.00027278 1.92654589 28.9529522 47 167
GO:0043632 0.0002767 2.09207375 22.0181134 38 127
GO:0006511 0.00029531 2.1069103 21.3246295 37 123
GO:0006879 0.00033413 4.18848987 4.8543872 13 28
GO:0048278 0.00033413 4.18848987 4.8543872 13 28
GO:0006163 0.00042645 1.87789561 29.4730652 47 170
GO:0043038 0.00044615 7.70150892 2.25382263 8 13
GO:0043039 0.00044615 7.70150892 2.25382263 8 13
GO:0033059 0.00047342 5.35686994 3.29404846 10 19
GO:0033572 0.00047342 5.35686994 3.29404846 10 19
GO:0010501 0.00054354 14.4131327 1.38696777 6 8
GO:0010498 0.00054639 2.12047697 18.8974359 33 109
GO:0051649 0.00059473 1.38881758 136.789697 169 789
GO:0051436 0.00060678 4.13793103 4.50764526 12 26
GO:0071702 0.00060721 1.38903978 135.922842 168 784
GO:0006904 0.00070699 4.42171717 3.98753235 11 23
GO:0043473 0.00071344 3.29765802 6.41472595 15 37
GO:0045184 0.00075127 1.4336768 100.901905 129 582
GO:0015682 0.00080127 4.81980743 3.46741943 10 20
GO:0072512 0.00080127 4.81980743 3.46741943 10 20
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GO:0006105 0.00089738 Inf 0.69348389 4 4
GO:0006538 0.00089738 Inf 0.69348389 4 4
GO:0051439 0.00092241 3.86096552 4.68101623 12 27
GO:0006836 0.00092898 2.03817247 19.4175488 33 112
GO:0007611 0.00092898 2.03817247 19.4175488 33 112
GO:0043161 0.00094919 2.11856589 17.1637262 30 99
GO:0006732 0.0011006 2.01210938 19.5909198 33 113
GO:0051641 0.00119839 1.3429051 156.380616 188 902
GO:0006996 0.00120532 1.33388689 167.649729 200 967
GO:0034220 0.00121128 1.5011981 67.267937 90 388
GO:1903050 0.001252 2.24979193 13.6963068 25 79
GO:0006520 0.0012847 1.86903759 24.445307 39 141
GO:0072521 0.00132637 1.74371876 31.7268878 48 183
GO:0044281 0.0013534 1.35153292 141.817455 172 818
GO:0033238 0.00136062 3.02112188 6.76146789 15 39
GO:0000209 0.00150101 2.55656144 9.53540343 19 55
GO:0046364 0.00172763 3.07355715 6.24135498 14 36
GO:0019886 0.00196557 3.40478702 5.02775817 12 29
GO:0051352 0.00196557 3.40478702 5.02775817 12 29
GO:0051444 0.00196557 3.40478702 5.02775817 12 29
GO:0006977 0.00201039 4.01421366 3.81416137 10 22
GO:0051437 0.00201039 4.01421366 3.81416137 10 22
GO:0072413 0.00201039 4.01421366 3.81416137 10 22
GO:0072431 0.00201039 4.01421366 3.81416137 10 22
GO:1902400 0.00201039 4.01421366 3.81416137 10 22
GO:1902402 0.00201039 4.01421366 3.81416137 10 22
GO:1902403 0.00201039 4.01421366 3.81416137 10 22
GO:0008104 0.00201778 1.35313627 125.347212 153 723
GO:0006839 0.0022552 1.97255247 18.030581 30 104
GO:0016051 0.00225927 2.31303961 11.2691131 21 65
GO:0046907 0.00228964 1.3977157 92.7534698 117 535
GO:0046916 0.00234497 2.93908233 6.41472595 14 37
GO:0042364 0.00238694 11.9945355 1.2135968 5 7
GO:0044380 0.00238694 11.9945355 1.2135968 5 7
GO:0070979 0.00238694 11.9945355 1.2135968 5 7
GO:0023061 0.0024378 1.67895501 32.5937426 48 188
GO:0071158 0.00244363 3.53434343 4.50764526 11 26
GO:1903052 0.00246467 2.48845619 9.18866149 18 53
GO:0010822 0.00249138 2.56918403 8.49517761 17 49
GO:0055085 0.0025017 1.40412903 87.5523406 111 505
GO:0017157 0.00252002 2.18731806 12.8294519 23 74
GO:0006887 0.00257038 1.73920254 27.7393554 42 160
GO:0055082 0.00266545 1.63406326 36.0611621 52 208
Page 51 of 232
Brain Pathology Editorial Office, Blackwell Publishing, Oxford, UK
Brain Pathology
This article is protected by copyright. All rights reserved.
GO:0006120 0.00273326 4.80932785 2.77393554 8 16
GO:0007214 0.00273326 4.80932785 2.77393554 8 16
GO:0016050 0.00287608 2.11694505 13.6963068 24 79
GO:0032401 0.00297091 7.20246238 1.73370972 6 10
GO:0032402 0.00297091 7.20246238 1.73370972 6 10
GO:0051904 0.00297091 7.20246238 1.73370972 6 10
GO:0051905 0.00297091 7.20246238 1.73370972 6 10
GO:0031145 0.00301301 3.70436991 3.98753235 10 23
GO:0072395 0.00301301 3.70436991 3.98753235 10 23
GO:0072401 0.00301301 3.70436991 3.98753235 10 23
GO:0072422 0.00301301 3.70436991 3.98753235 10 23
GO:1903362 0.00301539 2.03602377 15.2566455 26 88
GO:0098660 0.00303825 1.53738839 47.3302752 65 273
GO:0050890 0.00318703 1.81396618 22.3648553 35 129
GO:0016079 0.00321319 2.57716135 7.97506469 16 46
GO:1903321 0.00321319 2.57716135 7.97506469 16 46
GO:0007268 0.00329384 1.44213716 67.6146789 88 390
GO:0032543 0.00348946 3.3125 4.68101623 11 27
GO:0016192 0.00352118 1.41653666 74.8962597 96 432
GO:1903364 0.00375088 2.29825905 10.2288873 19 59
GO:0051046 0.00381574 1.57658932 39.1818396 55 226
GO:0006094 0.0038193 3.0446461 5.37450012 12 31
GO:0019319 0.0038193 3.0446461 5.37450012 12 31
GO:0051443 0.0038193 3.0446461 5.37450012 12 31
GO:0072698 0.00386739 19.1705321 0.86685486 4 5
GO:0033036 0.00393762 1.30833942 141.297342 168 815
GO:0006873 0.00393888 1.66605143 29.9931781 44 173
GO:0010970 0.00402381 2.85007534 6.067984 13 35
GO:0030705 0.00412617 2.70240664 6.76146789 14 39
GO:0007093 0.00414777 2.5865651 7.45495178 15 43
GO:0031397 0.00414777 2.5865651 7.45495178 15 43
GO:2000060 0.00437694 3.43878955 4.16090332 10 24
GO:1903530 0.00447824 1.58963622 36.0611621 51 208
GO:0051186 0.00457133 1.77907279 22.0181134 34 127
GO:0007269 0.00459932 1.92713339 16.4702423 27 95
GO:0006006 0.00471756 2.0892911 12.6560809 22 73
GO:0044710 0.004934 1.24476398 262.830393 294 1516
GO:0034622 0.00510247 1.55521488 38.8350976 54 224
GO:0002495 0.00516779 2.89158621 5.54787109 12 32
GO:0002504 0.00516779 2.89158621 5.54787109 12 32
GO:0051351 0.00516779 2.89158621 5.54787109 12 32
GO:0006106 0.00519357 Inf 0.52011291 3 3
GO:0006122 0.00519357 Inf 0.52011291 3 3
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GO:0071539 0.00519357 Inf 0.52011291 3 3
GO:0085020 0.00519357 Inf 0.52011291 3 3
GO:0030163 0.00530481 1.59568733 33.8073394 48 195
GO:0002220 0.00530985 2.4966568 7.62832275 15 44
GO:0002223 0.00530985 2.4966568 7.62832275 15 44
GO:0006399 0.00532165 2.72537833 6.24135498 13 36
GO:0055072 0.00532165 2.72537833 6.24135498 13 36
GO:0048489 0.00533995 2.15031768 11.2691131 20 65
GO:0097480 0.00533995 2.15031768 11.2691131 20 65
GO:0008637 0.00535969 2.59772316 6.93483886 14 40
GO:0051340 0.00535969 2.59772316 6.93483886 14 40
GO:0051438 0.00535969 2.59772316 6.93483886 14 40
GO:0006086 0.00545927 7.99408015 1.38696777 5 8
GO:0006891 0.00545927 7.99408015 1.38696777 5 8
GO:0010447 0.00545927 7.99408015 1.38696777 5 8
GO:0010510 0.00545927 7.99408015 1.38696777 5 8
GO:0006085 0.00558511 5.76032832 1.90708069 6 11
GO:0006513 0.00558511 5.76032832 1.90708069 6 11
GO:0034453 0.00558511 5.76032832 1.90708069 6 11
GO:1902582 0.00569466 1.37321123 81.4843566 102 470
GO:0050877 0.00588953 1.4418311 57.3857916 75 331
GO:0007267 0.0059994 1.35361603 89.8061633 111 518
GO:0002479 0.00618389 3.2086199 4.33427429 10 25
GO:0031571 0.00618389 3.2086199 4.33427429 10 25
GO:0044783 0.00618389 3.2086199 4.33427429 10 25
GO:0044819 0.00618389 3.2086199 4.33427429 10 25
GO:0010821 0.00644995 2.10296525 11.4424841 20 66
GO:0097479 0.00644995 2.10296525 11.4424841 20 66
GO:0044265 0.00665017 1.55619837 35.8877911 50 207
GO:0006734 0.00671861 3.84526749 3.12067749 8 18
GO:0008286 0.0068025 1.77135477 20.1110327 31 116
GO:0038061 0.00686952 2.75310345 5.72124206 12 33
GO:0045921 0.00686952 2.75310345 5.72124206 12 33
GO:0032940 0.00688831 1.42977587 57.7325335 75 333
GO:0042787 0.00693402 2.61107274 6.41472595 13 37
GO:0007270 0.0073758 1.95368323 13.8696777 23 80
GO:0042176 0.00739875 1.72429435 21.8447424 33 126
GO:0030003 0.00741033 1.6116694 29.2996942 42 169
GO:0046903 0.00745371 1.40231128 64.1472595 82 370
GO:0070585 0.00774163 2.05762782 11.6158551 20 67
GO:0044708 0.00783039 1.56928744 32.7671136 46 189
GO:1901135 0.00801355 1.39702581 64.3206304 82 371
GO:0009268 0.00813569 4.20239726 2.60056457 7 15
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GO:0098662 0.00821225 1.49134162 42.3025171 57 244
GO:0009108 0.0084194 2.3342418 7.97506469 15 46
GO:0055076 0.0084194 2.3342418 7.97506469 15 46
GO:0006521 0.00852156 3.00722146 4.50764526 10 26
GO:0032482 0.00852156 3.00722146 4.50764526 10 26
GO:0042590 0.00852156 3.00722146 4.50764526 10 26
GO:2000058 0.00852156 3.00722146 4.50764526 10 26
GO:0090068 0.0088273 2.12062824 10.2288873 18 59
GO:0071156 0.00898338 2.62721003 5.89461303 12 34
GO:0001963 0.00955151 4.79890561 2.08045166 6 12
GO:0006536 0.00955151 4.79890561 2.08045166 6 12
GO:0007018 0.00991971 2.03995667 11.0957422 19 64
GO:0072655 0.00991971 2.03995667 11.0957422 19 64
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Term Genes padjust
energy coupled proton transmembrane transport, against electrochemical gradientATP6V1F ATP5B ATP6V1E1 ATP6AP1 ATP6V1B2 ATP5G1 ATP6V0D1 ATP6V1C1 ATP6V1A ATP1A1 ATP6V0A1 ATP1A3 ATP6V1H ATP5A11.95E-05
ATP hydrolysis coupled proton transportATP6V1F ATP5B ATP6V1E1 ATP6AP1 ATP6V1B2 ATP5G1 ATP6V0D1 ATP6V1C1 ATP6V1A ATP1A1 ATP6V0A1 ATP1A3 ATP6V1H ATP5A11.95E-05
cellular respirationCOX8A NDUFB5 IDH3G OXA1L ATP5B MDH2 NDUFA5 PDHB IDH3B ATP5G1 ALDH5A1 DLD DLAT FH CYCS MDH1 PRKACA NDUFA9 UQCRC1 IDH3A SLC25A14 CISD1 UQCRFS1 UQCRC2 SLC25A12 NDUFS3 NDUFS4 NDUFV2 ATP5H SUCLA2 NDUFAB1 ATP5A11.95E-05
hydrogen ion transmembrane transportCOX8A ATP6V1F ATP5B ATP6V1E1 SLC9A7 ATP6AP1 ATP6V1B2 ATP5G1 ATP6V0D1 ATP6V1C1 ATP6V1A SLC9A6 COX7A2 UQCRC1 ATP1A1 UQCRFS1 ATP6V0A1 ATP1A3 ATP6V1H ATP5H SLC9B2 ATP5A10.00015998
mitochondrion organizationTOMM20 VPS11 BECN1 COX8A SNRPB GABARAPL1 OXA1L ATP5B PNPO SLC25A4 RRM2B YWHAZ PSMD8 MLLT11 TIMM17A IMMT MRPL15 MRPL30 PI4K2A DDHD2 MRPL37 DNM1L AFG3L2 HAX1 SLC6A1 ACAD9 PRKAG1 CYCS PARK2 TOMM34 MDH1 TOMM70A APOO SLC25A36 TOMM22 FAM162A BAG4 NRG1 HARS ZCCHC17 RAB3A MTFMT TTC19 YWHAB CLVS1 MAPK9 FOXRED1 GABRA5 UGCG LRPPRC BLOC1S2 CHCHD1 YWHAG DNAJC19 HK1 MRPL45 MTX3 GSK3B CXADR NDUFS4 GGCT OPA1 MPV17L2 MRPS21 PIM2 MRPL420.00073293
ribonucleoside monophosphate metabolic processCOX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 RFK ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.00088503
proton transportCOX8A ATP6V1F ATP5B ATP6V1E1 SLC9A7 ATP6AP1 ATP6V1B2 ATP5G1 ATP6V0D1 CHP1 ATP6V1C1 ATP6V1A SLC9A6 COX7A2 UQCRC1 SLC25A14 ATP1A1 UQCRFS1 SLC2A13 ATP6V0A1 ATP1A3 ATP6V1H ATP5H SLC9B2 ATP6V1D ATP5A10.00088503
generation of precursor metabolites and energyCOX8A NDUFB5 PPP1R2 IDH3G OXA1L ATP5B GNG3 SLC25A4 SLC25A3 MDH2 NDUFA5 PDHB SYT5 IDH3B ATP5G1 ALDH5A1 ACLY ENTPD5 DLD HTR2A DLAT FH PRKAG1 CYCS ENO2 MDH1 PRKACA NDUFA9 SNAP25 UQCRC1 IDH3A SLC25A14 KCNC2 PRKAR2B CISD1 UQCRFS1 PGK1 STXBP1 UQCRC2 BPGM VAMP2 HK1 SLC25A12 GSK3B NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H SUCLA2 PPP2R5D NDUFAB1 ATP5A1 AKAP50.00088503
nucleoside monophosphate metabolic processDGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 RFK ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.00091468
hydrogen transportCOX8A ATP6V1F ATP5B ATP6V1E1 SLC9A7 ATP6AP1 ATP6V1B2 ATP5G1 ATP6V0D1 CHP1 ATP6V1C1 ATP6V1A SLC9A6 COX7A2 UQCRC1 SLC25A14 ATP1A1 UQCRFS1 SLC2A13 ATP6V0A1 ATP1A3 ATP6V1H ATP5H SLC9B2 ATP6V1D ATP5A10.00102102
energy derivation by oxidation of organic compoundsCOX8A NDUFB5 PPP1R2 IDH3G OXA1L ATP5B GNG3 SLC25A4 MDH2 NDUFA5 PDHB SYT5 IDH3B ATP5G1 ALDH5A1 ACLY DLD DLAT FH CYCS MDH1 PRKACA NDUFA9 SNAP25 UQCRC1 IDH3A SLC25A14 KCNC2 PRKAR2B CISD1 UQCRFS1 STXBP1 UQCRC2 VAMP2 SLC25A12 GSK3B NDUFS3 NDUFS4 NDUFV2 ATP5H SUCLA2 PPP2R5D NDUFAB1 ATP5A1 AKAP50.00102102
nucleoside triphosphate metabolic processDGUOK ENTPD3 COX8A NDUFB5 ATP5B OLA1 RRM2B NDUFA5 ATP6V1B2 ATP5G1 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 DCTPP1 UQCRC1 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.00102102
purine ribonucleoside monophosphate metabolic processCOX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.00102102
purine nucleoside monophosphate metabolic processCOX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.00126841
ATP metabolic processCOX8A NDUFB5 ATP5B OLA1 NDUFA5 ATP6V1B2 ATP5G1 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.00166881
respiratory electron transport chainCOX8A NDUFB5 ATP5B NDUFA5 ATP5G1 ALDH5A1 DLD CYCS NDUFA9 UQCRC1 SLC25A14 UQCRFS1 UQCRC2 SLC25A12 NDUFS3 NDUFS4 NDUFV2 ATP5H NDUFAB1 ATP5A10.00175031
vesicle localizationVPS33B CDK5 SEC23A NAPA RAB3B RPH3A PFN2 SYT5 COPG1 NDEL1 RAB3C PARK2 AP1AR RASGRP1 SNAP25 COPZ1 DCTN2 RAB3A VPS33A AP3M2 STXBP1 RAB27B SYT13 BLOC1S2 VAMP2 BLOC1S6 SYT16 SYT1 DOC2A BBS4 DYNC1I1 KIF3A BBS7 ARL6 FGF140.00187656
organonitrogen compound metabolic processDGUOK BECN1 COX8A B4GALT6 NDUFB5 IDH3G GAD1 ATP5B GAD2 GSS PNPO SARS GOT1 PTDSS1 YARS PRPS1 OLA1 DDX25 MPP1 PCYOX1L MDH2 OGFOD1 NDUFA5 CAP2 PDHB AGK ATP6V1B2 PSMD8 IDH3B PSMC2 HPRT1 ATP5G1 FARSB CIRBP ALDH5A1 CHP1 PPP2CA PSMB2 ACLY CHRNB2 MRPL15 GSTO1 RFK MRPL30 CACNB4 AASDHPPT MRPL37 ARV1 ENTPD5 RRM1 PPT1 DLD DHPS HTR2A DNM1L SCG5 PPP2R1A PCSK1 PSMB3 PRKAG1 ATP6V1A CYCS PDE1B PARK2 ENO2 CDO1 OAT NMNAT2 MDH1 ACADSB NDUFA9 ERO1A SLC25A32 UQCRC1 EIF5A2 HARS BCAT1 MMACHC PSMD12 B4GAT1 EIF3M KIT PDE10A MTFMT ARSG DTD1 GUCY1B3 RBM3 IARS STS DLG3 GSTA4 HTR4 PGK1 SNCB UQCRC2 PSMA5 MCTS1 CDS1 ATP6AP2 GBA UGCG ATP6V0A1 BPGM ST3GAL3 LRPPRC NIT2 SPCS1 CHCHD1 PSMB6 PSMC4 HK1 PSMA3 IMPAD1 ST8SIA3 TRHDE HPCA PTS MRPL45 CRYM PAM GOT2 EIF1AX RPL7L1 NDUFS3 GBAS NDUFS4 PSMA4 NDUFV2 GGCT WARS GNAL SPTSSB MPV17L2 ATP5H WARS2 SUCLA2 KCNAB2 PPP2R5D DDX1 GABBR2 NDUFAB1 MRPS21 OLFM1 MAT2B EXT1 MMADHC ATP5A1 AKAP5 GARS PDE8B HBS1L PNKD MRPL420.00187656
electron transport chainCOX8A NDUFB5 ATP5B NDUFA5 ATP5G1 ALDH5A1 DLD CYCS NDUFA9 UQCRC1 SLC25A14 UQCRFS1 UQCRC2 SLC25A12 NDUFS3 NDUFS4 NDUFV2 ATP5H NDUFAB1 ATP5A10.00231388
purine nucleoside triphosphate metabolic processDGUOK COX8A NDUFB5 ATP5B OLA1 NDUFA5 ATP6V1B2 ATP5G1 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.00323162
aerobic respirationIDH3G OXA1L MDH2 PDHB IDH3B DLD DLAT FH MDH1 UQCRC1 IDH3A SLC25A14 UQCRC2 SUCLA20.00338231
purine ribonucleoside triphosphate metabolic processCOX8A NDUFB5 ATP5B OLA1 NDUFA5 ATP6V1B2 ATP5G1 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.00374138
purine ribonucleoside metabolic processDGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 ACLY ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 MAT2B ATP5A10.00381861
citrate metabolic processIDH3G MDH2 PDHB IDH3B ACLY DLD DLAT FH MDH1 IDH3A SUCLA20.0039556
establishment of organelle localizationBECN1 CDK5 SEH1L SEC23A NAPA RAB3B YWHAZ RPH3A PFN2 SYT5 ATP6AP1 COPG1 NDEL1 RAB3C PARK2 AP1AR RASGRP1 SNAP25 COPZ1 DCTN2 RAB3A AP3M2 STXBP1 RAB27B VPS4B SYT13 LRPPRC BLOC1S2 VAMP2 KATNB1 CDC42 BLOC1S6 SYT16 SYT1 DOC2A BBS4 DYNC1I1 KIF3A BBS7 ARL6 FGF140.0039556
ribonucleoside triphosphate metabolic processCOX8A NDUFB5 ATP5B OLA1 NDUFA5 ATP6V1B2 ATP5G1 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 ATP5A10.0039556
transport TOMM20 VPS11 VPS33B CBLN4 BECN1 COX8A TUBA4A MPC2 ATP6V1F ERLEC1 SLC32A1 ANO3 CDH13 SNX4 CDK5 GAD1 NCALD DNAJC27 SV2C ATP5B ATP6V1E1 GAD2 SEH1L SGIP1 XK SEC23A NAPA RAB3B SLC9A7 KCNIP1 SLC30A9 SLC25A4 DDX25 SLC25A3 TUSC2 YWHAZ RPH3A RBP4 COG1 PLCB1 GPRASP1 SVOP CCKBR PFN2 ARF5 SYT5 ATP6AP1 PAK1 ATP6V1B2 PSMD8 DCLK1 KCND2 ATP5G1 SLC16A14 PITPNA COPG1 ABCE1 TIMM17A ATP6V0D1 LRPAP1 KPNA2 ASIC2 ALDH5A1 CHP1 SV2A GABRA3 HCN1 SCAMP1 NRXN3 LRRTM1 WIPF3 CHRNB2 SCFD2 ARFGAP2 CAMK4 GSTO1 ATP6V1C1 CACNB4 ARL4C ARV1 PPT1 NSG1 GABRA1 SLC35B4 ARHGEF9 HTR2A NDEL1 DNM1L LRRC8B NNAT GRIN2A SCG5 PCSK1 RAB7A C9orf72 HAX1 SLC6A1 SLC25A46 ENY2 KCNAB1 SLC6A17 ATP6V1A RAB3C SLC25A40 PARK2 VDAC2 CACNG3 CYFIP2 CDO1 AP1AR RASGRP1 SCAMP5 SLC9A6 TOMM34 COX7A2 PRKACA NDFIP1 TOMM70A NDUFA9 ANXA6 APOO SLC25A36 NSF TOMM22 RBFOX1 ERO1A SNAP25 GABRA4 NECAP1 SLC25A32 BAG4 COPZ1 UQCRC1 EIF5A2 NRG1 KPNA4 ATP2B3 GABRG2 FGF9 PRICKLE1 G3BP2 EHD3 NOL6 RAB6B AP1S1 SLC25A14 DCTN2 HABP4 KCNC2 IFT52 RAB3A VPS33A LRRTM2 ABCG4 KIT GOLT1B PRKAR2B VAMP1 SCN0.00 9556
ribonucleoside metabolic processDGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 ACLY ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 MAT2B ATP5A10.0039 56
establishment of vesicle localizationCDK5 SEC23A NAPA RAB3B RPH3A PFN2 SYT5 COPG1 NDEL1 RAB3C PARK2 AP1AR RASGRP1 SNAP25 COPZ1 DCTN2 RAB3A AP3M2 STXBP1 RAB27B SYT13 BLOC1S2 VAMP2 BLOC1S6 SYT16 SYT1 DOC2A BBS4 DYNC1I1 KIF3A BBS7 ARL6 FGF140.0039556
purine nucleoside metabolic processDGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 ACLY ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 MAT2B ATP5A10.00464664
nucleoside phosphate metabolic processDGUOK ENTPD3 COX8A NDUFB5 IDH3G ATP5B PRPS1 OLA1 RRM2B MPP1 MDH2 NDUFA5 CAP2 PDHB ATP6V1B2 IDH3B HPRT1 ATP5G1 ACLY RFK CACNB4 ENTPD5 RRM1 DLD NT5C3B HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NMNAT2 MDH1 NDUFA9 TSTA3 DCTPP1 UQCRC1 PDE10A GUCY1B3 DLG3 HTR4 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 HPCA NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H KCNAB2 PPP2R5D GABBR2 NDUFAB1 ATP5A1 AKAP5 GARS PDE8B0.00544191
single-organism transportTOMM20 VPS11 VPS33B CBLN4 BECN1 COX8A TUBA4A MPC2 ATP6V1F ERLEC1 SLC32A1 ANO3 SNX4 CDK5 GAD1 DNAJC27 SV2C ATP5B ATP6V1E1 GAD2 SEH1L XK SEC23A NAPA RAB3B SLC9A7 KCNIP1 SLC30A9 SLC25A4 DDX25 SLC25A3 TUSC2 YWHAZ RPH3A RBP4 COG1 PLCB1 GPRASP1 SVOP CCKBR PFN2 SYT5 ATP6AP1 PAK1 ATP6V1B2 PSMD8 DCLK1 KCND2 ATP5G1 SLC16A14 PITPNA COPG1 ABCE1 TIMM17A ATP6V0D1 KPNA2 ASIC2 ALDH5A1 CHP1 SV2A GABRA3 HCN1 SCAMP1 NRXN3 LRRTM1 WIPF3 CHRNB2 SCFD2 CAMK4 GSTO1 ATP6V1C1 CACNB4 ARL4C ARV1 PPT1 NSG1 GABRA1 SLC35B4 ARHGEF9 HTR2A NDEL1 DNM1L LRRC8B NNAT GRIN2A SCG5 PCSK1 RAB7A HAX1 SLC6A1 ENY2 KCNAB1 SLC6A17 ATP6V1A RAB3C SLC25A40 PARK2 VDAC2 CACNG3 CYFIP2 CDO1 AP1AR RASGRP1 SCAMP5 SLC9A6 TOMM34 COX7A2 PRKACA NDFIP1 TOMM70A NDUFA9 ANXA6 APOO SLC25A36 NSF TOMM22 ERO1A SNAP25 GABRA4 SLC25A32 BAG4 COPZ1 UQCRC1 NRG1 KPNA4 ATP2B3 GABRG2 FGF9 PRICKLE1 G3BP2 EHD3 NOL6 RAB6B AP1S1 SLC25A14 DCTN2 HABP4 KCNC2 IFT52 RAB3A VPS33A LRRTM2 ABCG4 KIT PRKAR2B VAMP1 SCN8A SLC7A14 SLC16A7 ATP1A1 YWHAB PRKCI UQCRFS1 PPIA AP3M2 GRIN2B PTPRN RASGRF1 ARL6I0.00544191
tricarboxylic acid metabolic processIDH3G MDH2 PDHB IDH3B ACLY DLD DLAT FH MDH1 IDH3A SUCLA20.00614669
antigen processing and presentation of exogenous peptide antigenSEC23A PSMD8 PSMC2 PSMB2 ACTR1B LGMN RAB7A PSMB3 DCTN6 AP1S1 PSMD12 DCTN2 DCTN3 PSMA5 AP2M1 PSMB6 PSMC4 PSMA3 PSMA4 DYNC1I1 KIF3A AP1M10.00614669
ATP synthesis coupled electron transportCOX8A NDUFB5 NDUFA5 DLD CYCS NDUFA9 UQCRC1 UQCRC2 NDUFS3 NDUFS4 NDUFV2 NDUFAB10.00638998
mitochondrial ATP synthesis coupled electron transportCOX8A NDUFB5 NDUFA5 DLD CYCS NDUFA9 UQCRC1 UQCRC2 NDUFS3 NDUFS4 NDUFV2 NDUFAB10.00638998
antigen processing and presentation of exogenous antigenSEC23A PSMD8 PSMC2 PSMB2 ACTR1B LGMN RAB7A PSMB3 DCTN6 AP1S1 PSMD12 DCTN2 DCTN3 PSMA5 AP2M1 PSMB6 PSMC4 PSMA3 PSMA4 DYNC1I1 KIF3A AP1M10.00790375
tricarboxylic acid cycleIDH3G MDH2 PDHB IDH3B DLD DLAT FH MDH1 IDH3A SUCLA20.00940813
nucleotide metabolic processDGUOK COX8A NDUFB5 IDH3G ATP5B PRPS1 OLA1 RRM2B MPP1 MDH2 NDUFA5 CAP2 PDHB ATP6V1B2 IDH3B HPRT1 ATP5G1 ACLY RFK CACNB4 ENTPD5 RRM1 DLD NT5C3B HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NMNAT2 MDH1 NDUFA9 TSTA3 UQCRC1 PDE10A GUCY1B3 DLG3 HTR4 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 HPCA NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H KCNAB2 PPP2R5D GABBR2 NDUFAB1 ATP5A1 AKAP5 GARS PDE8B0.00940813
protein transportTOMM20 VPS11 VPS33B CBLN4 BECN1 ATP6V1F ERLEC1 SNX4 CDK5 DNAJC27 ATP6V1E1 SEH1L SEC23A NAPA RAB3B SLC25A4 YWHAZ RPH3A RBP4 COG1 ARF5 SYT5 ATP6AP1 ATP6V1B2 PSMD8 COPG1 TIMM17A ATP6V0D1 KPNA2 CHP1 SCAMP1 SCFD2 ARFGAP2 CAMK4 ATP6V1C1 PPT1 NDEL1 DNM1L NNAT SCG5 PCSK1 RAB7A HAX1 ENY2 ATP6V1A RAB3C PARK2 AP1AR RASGRP1 SCAMP5 TOMM34 PRKACA NDFIP1 TOMM70A NSF TOMM22 SNAP25 NECAP1 BAG4 COPZ1 EIF5A2 NRG1 KPNA4 FGF9 PRICKLE1 G3BP2 EHD3 RAB6B AP1S1 KCNC2 RAB3A VPS33A GOLT1B PRKAR2B RAB39B YWHAB PRKCI PPIA AP3M2 PTPRN NAPB VPS25 MAPK9 VSNL1 STXBP1 RAB27B AP2M1 OXCT1 NECAB3 VPS4B UGCG ATP6V0A1 VPS35 IFT22 SNX10 SPCS1 VAMP2 YWHAG DNAJC19 CEP41 KATNB1 STX12 SNX24 VTA1 ATP6V1H EPHA5 HPCA CDC42 BLOC1S6 GDI1 CACNB1 MTX3 GSK3B CHML BBS4 MCFD2 AP1M1 GLMN PANX1 BBS7 ARL6 ATP6V1D ICA1 AKAP5 PDE8B CEP57 PPP3CB0.00940813
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tRNA aminoacylation for protein translationSARS YARS FARSB HARS IARS WARS WARS2 GARS0.01033599
nucleobase-containing small molecule metabolic processDGUOK ENTPD3 COX8A NDUFB5 IDH3G ATP5B PRPS1 OLA1 RRM2B MPP1 MDH2 NDUFA5 CAP2 PDHB ATP6V1B2 IDH3B HPRT1 ATP5G1 ACLY RFK CACNB4 ENTPD5 RRM1 DLD NT5C3B HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NMNAT2 MDH1 NDUFA9 TSTA3 DCTPP1 UQCRC1 PDE10A GUCY1B3 DLG3 HTR4 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 HPCA NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H KCNAB2 PPP2R5D GABBR2 NDUFAB1 MAT2B ATP5A1 AKAP5 GARS PDE8B0.01035322
membrane dockingVPS33B RAB3B CHP1 SCFD2 RAB7A RAB3C NSF SNAP25 RAB3A VPS33A STXBP1 RAB27B RALB STX12 BLOC1S60.01236079
establishment of localizationTOMM20 VPS11 VPS33B CBLN4 BECN1 COX8A TUBA4A MPC2 ATP6V1F ERLEC1 SLC32A1 ANO3 CDH13 SNX4 OXA1L CDK5 GAD1 NCALD DNAJC27 SV2C ATP5B ATP6V1E1 GAD2 SEH1L SGIP1 XK SEC23A NAPA RAB3B SLC9A7 KCNIP1 SLC30A9 SLC25A4 DDX25 SLC25A3 TUSC2 YWHAZ RPH3A RBP4 COG1 PLCB1 GPRASP1 SVOP CCKBR PFN2 ARF5 SYT5 ATP6AP1 PAK1 ATP6V1B2 PSMD8 DCLK1 KCND2 ATP5G1 SLC16A14 PITPNA COPG1 ABCE1 TIMM17A ATP6V0D1 LRPAP1 KPNA2 ASIC2 ALDH5A1 CHP1 SV2A GABRA3 HCN1 SCAMP1 NRXN3 LRRTM1 WIPF3 CHRNB2 SCFD2 ARFGAP2 CAMK4 GSTO1 ATP6V1C1 CACNB4 ARL4C ARV1 PPT1 NSG1 GABRA1 SLC35B4 ARHGEF9 HTR2A NDEL1 DNM1L LRRC8B NNAT GRIN2A SCG5 PCSK1 RAB7A C9orf72 HAX1 SLC6A1 SLC25A46 ENY2 KCNAB1 SLC6A17 ATP6V1A RAB3C SLC25A40 PARK2 VDAC2 CACNG3 CYFIP2 CDO1 AP1AR RASGRP1 SCAMP5 SLC9A6 TOMM34 COX7A2 PRKACA NDFIP1 TOMM70A NDUFA9 ANXA6 APOO SLC25A36 NSF TOMM22 RBFOX1 ERO1A SNAP25 GABRA4 NECAP1 SLC25A32 BAG4 COPZ1 UQCRC1 EIF5A2 NRG1 KPNA4 ATP2B3 GABRG2 FGF9 PRICKLE1 G3BP2 EHD3 NOL6 RAB6B AP1S1 SLC25A14 DCTN2 HABP4 KCNC2 IFT52 RAB3A VPS33A LRRTM2 ABCG4 KIT GOLT1B PRKAR2B VAM0.012 6079
antigen processing and presentationSEC23A RAB3B PSMD8 PSMC2 PSMB2 ACTR1B LGMN RAB7A PSMB3 RAB3C DCTN6 AP1S1 PSMD12 DCTN2 DCTN3 PSMA5 AP2M1 PSMB6 PSMC4 PSMA3 PSMA4 DYNC1I1 KIF3A AP1M10.01372479
organelle localizationVPS33B BECN1 SNX4 CDK5 SEH1L SEC23A NAPA RAB3B YWHAZ RPH3A PFN2 SYT5 ATP6AP1 COPG1 NDEL1 RAB3C PARK2 AP1AR RASGRP1 SNAP25 COPZ1 DCTN2 RAB3A VPS33A KIT AP3M2 STXBP1 RAB27B VPS4B SYT13 LRPPRC BLOC1S2 VAMP2 KATNB1 CDC42 BLOC1S6 SYT16 SYT1 DOC2A BBS4 DYNC1I1 KIF3A BBS7 ARL6 FGF140.01 0260
membrane fusionVPS11 VPS33B GABARAPL1 NAPA CHP1 DNM1L AFG3L2 RAB7A PARK2 NSF SNAP25 RAB3A VPS33A VAMP1 ANXA7 NAPB STXBP1 VAMP2 STX12 BLOC1S6 OPA10.0148544
nucleoside metabolic processDGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 ACLY ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 MAT2B ATP5A10.0155493
ribonucleotide metabolic processCOX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 CAP2 ATP6V1B2 HPRT1 ATP5G1 ACLY RFK CACNB4 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NDUFA9 UQCRC1 PDE10A GUCY1B3 DLG3 HTR4 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 HPCA NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H PPP2R5D GABBR2 NDUFAB1 ATP5A1 AKAP5 PDE8B0.01583695
oxaloacetate metabolic processGOT1 MDH2 MDH1 NIT2 GOT20.0 651965
single-organism localizationTOMM20 VPS11 VPS33B CBLN4 BECN1 GPR158 COX8A TUBA4A MPC2 ATP6V1F ERLEC1 SLC32A1 ANO3 SNX4 OXA1L CDK5 GAD1 DNAJC27 SV2C ATP5B ATP6V1E1 GAD2 SEH1L XK SEC23A NAPA RAB3B SLC9A7 KCNIP1 SLC30A9 SLC25A4 DDX25 SLC25A3 TUSC2 YWHAZ RPH3A RBP4 COG1 PLCB1 GPRASP1 SVOP CCKBR PFN2 SYT5 ATP6AP1 PAK1 ATP6V1B2 PSMD8 DCLK1 KCND2 ATP5G1 SLC16A14 PITPNA COPG1 ABCE1 TIMM17A ATP6V0D1 KPNA2 ASIC2 ALDH5A1 CHP1 SV2A GABRA3 HCN1 SCAMP1 NRXN3 LRRTM1 WIPF3 CHRNB2 SCFD2 CAMK4 GSTO1 ATP6V1C1 CACNB4 ARL4C ARV1 PPT1 NSG1 GABRA1 SLC35B4 ARHGEF9 HTR2A NDEL1 DNM1L LRRC8B NNAT GRIN2A SCG5 PCSK1 RAB7A HAX1 SLC6A1 ENY2 KCNAB1 SLC6A17 ATP6V1A RAB3C SLC25A40 PARK2 VDAC2 CACNG3 CYFIP2 CDO1 AP1AR RASGRP1 SCAMP5 SLC9A6 TOMM34 COX7A2 PRKACA NDFIP1 TOMM70A NDUFA9 ANXA6 APOO SLC25A36 NSF TOMM22 ERO1A SNAP25 GABRA4 SLC25A32 BAG4 COPZ1 UQCRC1 NRG1 KPNA4 ATP2B3 GABRG2 FGF9 PRICKLE1 G3BP2 EHD3 NOL6 RAB6B AP1S1 SLC25A14 DCTN2 HABP4 KCNC2 IFT52 RAB3A VPS33A LRRTM2 ABCG4 KIT PRKAR2B VAMP1 SCN8A SLC7A14 SLC16A7 ATP1A1 YWHAB DLG3 PRKCI UQCRFS1 PPIA AP3M2 GRIN2B P0.01717592
antigen processing and presentation of peptide antigenSEC23A PSMD8 PSMC2 PSMB2 ACTR1B LGMN RAB7A PSMB3 DCTN6 AP1S1 PSMD12 DCTN2 DCTN3 PSMA5 AP2M1 PSMB6 PSMC4 PSMA3 PSMA4 DYNC1I1 KIF3A AP1M10.01891925
glycosyl compound metabolic processDGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 ATP6V1B2 HPRT1 ATP5G1 ACLY ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS ENO2 NDUFA9 UQCRC1 ABHD10 DLG3 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 NDUFS3 GBAS NDUFS4 NDUFV2 ATP5H PPP2R5D NDUFAB1 MAT2B ATP5A10.01891925
dicarboxylic acid metabolic processIDH3G GAD1 GAD2 GOT1 MDH2 IDH3B ALDH5A1 DLD FH OAT NMNAT2 MDH1 SLC25A32 NIT2 GOT2 SUCLA20.01891925
cellular protein catabolic processVPS11 ERLEC1 USP5 KCTD13 PCYOX1L PSMD8 PSMC2 PSMB2 USP11 PPT1 LGMN RAB7A PSMB3 PARK2 PRKACA NDFIP1 USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RLIM RNF185 VPS25 PSMA5 GBA VPS4B PSMB6 UBE2N PSMC4 COPS3 UCHL1 RNF41 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L0.01891925
melanosome localizationVPS33B DCTN2 VPS33A RAB27B BLOC1S6 BBS4 BBS7 ARL60.01891925
pigment granule localizationVPS33B DCTN2 VPS33A RAB27B BLOC1S6 BBS4 BBS7 ARL60.01891925
proteolysis involved in cellular protein catabolic processERLEC1 USP5 KCTD13 PCYOX1L PSMD8 PSMC2 PSMB2 USP11 LGMN PSMB3 PARK2 PRKACA NDFIP1 USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RLIM RNF185 VPS25 PSMA5 GBA VPS4B PSMB6 UBE2N PSMC4 COPS3 UCHL1 RNF41 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L0.01918422
oxidative phosphorylationCOX8A NDUFB5 NDUFA5 DLD CYCS NDUFA9 UQCRC1 UQCRC2 NDUFS3 GBAS NDUFS4 NDUFV2 NDUFAB10.01918422
purine ribonucleotide metabolic processCOX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 CAP2 ATP6V1B2 HPRT1 ATP5G1 ACLY CACNB4 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NDUFA9 UQCRC1 PDE10A GUCY1B3 DLG3 HTR4 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 HPCA NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H PPP2R5D GABBR2 NDUFAB1 ATP5A1 AKAP5 PDE8B0.01923672
modification-dependent protein catabolic processERLEC1 USP5 KCTD13 PCYOX1L PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 NDFIP1 USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RLIM RNF185 VPS25 PSMA5 VPS4B PSMB6 UBE2N PSMC4 COPS3 UCHL1 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L0.02022612
organophosphate metabolic processDGUOK ENTPD3 COX8A MAS1 NDUFB5 IDH3G ATP5B PNPO PTDSS1 PRPS1 OLA1 RRM2B MPP1 DGKE MDH2 NDUFA5 PLCB1 CCKBR CAP2 INPP5F PDHB ATP6V1B2 IDH3B HPRT1 PIGB ATP5G1 ALDH5A1 ACLY RFK CACNB4 PI4K2A ENTPD5 RRM1 DLD NT5C3B HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NMNAT2 MDH1 NDUFA9 TSTA3 DCTPP1 UQCRC1 PLD3 KIT PDE10A GUCY1B3 INPP5A DLG3 LPPR4 HTR4 PGK1 UQCRC2 CDS1 G6PC3 MTMR7 ATP6V0A1 BPGM PGAP3 HK1 IMPAD1 HPCA CDC42 FIG4 NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H KCNAB2 PPP2R5D GABBR2 MVK LCLAT1 NDUFAB1 GPCPD1 ATP5A1 AKAP5 GARS PDE8B0.02064021
phagosome maturationATP6V1F ATP6V1E1 ATP6V1B2 ATP6V0D1 ATP6V1C1 RAB7A ATP6V1A ATP6V0A1 ATP6V1H ATP6V1D0.02243834
ribose phosphate metabolic processCOX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 CAP2 ATP6V1B2 HPRT1 ATP5G1 ACLY RFK CACNB4 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NDUFA9 UQCRC1 PDE10A GUCY1B3 DLG3 HTR4 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 HPCA NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H PPP2R5D GABBR2 NDUFAB1 ATP5A1 AKAP5 PDE8B0.02270192
modification-dependent macromolecule catabolic processERLEC1 USP5 KCTD13 PCYOX1L PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 NDFIP1 USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RLIM RNF185 VPS25 PSMA5 VPS4B PSMB6 UBE2N PSMC4 COPS3 UCHL1 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L0.02270192
ubiquitin-dependent protein catabolic processERLEC1 USP5 KCTD13 PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 NDFIP1 USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RLIM RNF185 VPS25 PSMA5 VPS4B PSMB6 UBE2N PSMC4 COPS3 UCHL1 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L0.023862
cellular iron ion homeostasisATP6V1F ATP6V1E1 ATP6AP1 ATP6V1B2 ATP6V0D1 ATP6V1C1 ATP6V1A NDFIP1 ATP6V0A1 SLC22A17 ISCU ATP6V1H ATP6V1D0.0262048
vesicle dockingVPS33B RAB3B SCFD2 RAB3C NSF SNAP25 RAB3A VPS33A STXBP1 RAB27B RALB STX12 BLOC1S60.0262048
purine nucleotide metabolic processDGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 CAP2 ATP6V1B2 HPRT1 ATP5G1 ACLY CACNB4 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NDUFA9 UQCRC1 PDE10A GUCY1B3 DLG3 HTR4 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 HPCA NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H PPP2R5D GABBR2 NDUFAB1 ATP5A1 AKAP5 PDE8B0.03296054
amino acid activationSARS YARS FARSB HARS IARS WARS WARS2 GARS0.03351129
tRNA aminoacylationSARS YARS FARSB HARS IARS WARS WARS2 GARS0.03351129
cellular pigmentationVPS33B DCTN2 VPS33A RAB27B BLOC1S2 BLOC1S6 BBS4 AP1M1 BBS7 ARL60.03458526
transferrin transportATP6V1F ATP6V1E1 ATP6AP1 ATP6V1B2 ATP6V0D1 ATP6V1C1 ATP6V1A ATP6V0A1 ATP6V1H ATP6V1D0.03458526
RNA secondary structure unwindingDHX36 DDX25 DDX24 DDX41 DDX1 DDX100.03885209
proteasomal protein catabolic processERLEC1 USP5 KCTD13 PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 PRKACA USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RNF185 PSMA5 PSMB6 PSMC4 UCHL1 RNF41 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L0.03885209
establishment of localization in cellTOMM20 VPS11 VPS33B CBLN4 BECN1 TUBA4A MPC2 ERLEC1 SLC32A1 SNX4 CDK5 GAD1 DNAJC27 ATP5B GAD2 SEH1L SEC23A NAPA RAB3B SLC25A4 DDX25 YWHAZ RPH3A RBP4 COG1 PLCB1 GPRASP1 PFN2 SYT5 ATP6AP1 PAK1 PSMD8 DCLK1 ATP5G1 COPG1 TIMM17A KPNA2 ALDH5A1 CHP1 SCAMP1 NRXN3 CHRNB2 SCFD2 CAMK4 GSTO1 ARL4C ARV1 PPT1 NSG1 HTR2A NDEL1 DNM1L NNAT SCG5 PCSK1 RAB7A HAX1 SLC6A1 ENY2 RAB3C PARK2 AP1AR RASGRP1 SCAMP5 TOMM34 PRKACA NDFIP1 TOMM70A NSF TOMM22 ERO1A SNAP25 SLC25A32 BAG4 COPZ1 NRG1 KPNA4 FGF9 PRICKLE1 G3BP2 EHD3 NOL6 RAB6B AP1S1 SLC25A14 DCTN2 HABP4 KCNC2 IFT52 RAB3A VPS33A KIT PRKAR2B VAMP1 RSRC1 RAB39B YWHAB PRKCI PPIA AP3M2 PTPRN NAPB VPS25 CLVS1 ATP2A2 MAPK9 VSNL1 STXBP1 RAB27B SLC8A3 AP2M1 OXCT1 NECAB3 VPS4B SYT13 UGCG VPS35 IFT22 LRPPRC MEF2C SPCS1 BLOC1S2 CRHBP VAMP2 YWHAG SLC22A17 DNAJC19 UCHL1 RALB KATNB1 STX12 VTA1 EPHA5 HPCA CDC42 BLOC1S6 SLC25A12 SYT16 GDI1 CACNB1 CDK5R2 MTX3 ARL1 GSK3B SYT1 CHML DOC2A MICU1 BBS4 KIF1BP OPA1 DYNC1I1 ATP5H KIF3A AP1M1 GLMN PANX1 BBS7 TUBB ARHGAP44 ARL6 ICA1 ATP5A1 CDC40 AKAP5 PDE8B 0.04151597
negative regulation of ubiquitin-protein ligase activity involved in mitotic cell cyclePSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA40.04151597
organic substance transportTOMM20 VPS11 VPS33B CBLN4 BECN1 MPC2 ATP6V1F ERLEC1 SLC32A1 ANO3 SNX4 CDK5 DNAJC27 ATP6V1E1 SEH1L XK SEC23A NAPA RAB3B SLC25A4 DDX25 YWHAZ RPH3A RBP4 COG1 ARF5 SYT5 ATP6AP1 PAK1 ATP6V1B2 PSMD8 SLC16A14 PITPNA COPG1 TIMM17A ATP6V0D1 KPNA2 CHP1 SCAMP1 CHRNB2 SCFD2 ARFGAP2 CAMK4 ATP6V1C1 CACNB4 ARV1 PPT1 SLC35B4 HTR2A NDEL1 DNM1L NNAT SCG5 PCSK1 RAB7A HAX1 SLC6A1 ENY2 SLC6A17 ATP6V1A RAB3C PARK2 AP1AR RASGRP1 SCAMP5 TOMM34 PRKACA NDFIP1 TOMM70A APOO SLC25A36 NSF TOMM22 RBFOX1 SNAP25 NECAP1 SLC25A32 BAG4 COPZ1 EIF5A2 NRG1 KPNA4 FGF9 PRICKLE1 G3BP2 EHD3 NOL6 RAB6B AP1S1 KCNC2 RAB3A VPS33A ABCG4 GOLT1B PRKAR2B SLC7A14 SLC16A7 RAB39B YWHAB PRKCI PPIA AP3M2 PTPRN ARL6IP5 NAPB VPS25 MAPK9 VSNL1 STXBP1 RAB27B SLC38A1 AP2M1 OXCT1 NECAB3 VPS4B SLC2A13 UGCG G6PC3 ESYT1 ATP6V0A1 VPS35 IFT22 SNX10 LRPPRC SPCS1 CRHBP VAMP2 YWHAG SLC22A17 DNAJC19 HK1 CEP41 KATNB1 STX12 SNX24 VTA1 ATP6V1H EPHA5 HPCA CDC42 BLOC1S6 SLC25A12 GDI1 CRYM CACNB1 MTX3 GOT2 SIDT1 GSK3B ACSL4 SYT1 CHML BBS4 MCFD2 SLC16A6 AP1M1 GLMN PANX1 BBS7 ARL6 ATP6V0.04151597
vesicle docking involved in exocytosisVPS33B RAB3B SCFD2 RAB3C SNAP25 RAB3A VPS33A STXBP1 RAB27B RALB BLOC1S60.04755969
pigmentation VPS33B C12orf10 DCTN2 VPS33A KIT RAB27B ATP6AP2 MEF2C BLOC1S2 BLOC1S6 FIG4 BBS4 AP1M1 BBS7 ARL60.04755969
establishment of protein localizationTOMM20 VPS11 VPS33B CBLN4 BECN1 ATP6V1F ERLEC1 SNX4 OXA1L CDK5 DNAJC27 ATP6V1E1 SEH1L SEC23A NAPA RAB3B SLC25A4 YWHAZ RPH3A RBP4 COG1 ARF5 SYT5 ATP6AP1 ATP6V1B2 PSMD8 COPG1 TIMM17A ATP6V0D1 KPNA2 CHP1 SCAMP1 SCFD2 ARFGAP2 CAMK4 ATP6V1C1 PPT1 NDEL1 DNM1L NNAT SCG5 PCSK1 RAB7A HAX1 ENY2 ATP6V1A RAB3C PARK2 AP1AR RASGRP1 SCAMP5 TOMM34 PRKACA NDFIP1 TOMM70A NSF TOMM22 SNAP25 NECAP1 BAG4 COPZ1 EIF5A2 NRG1 KPNA4 FGF9 PRICKLE1 G3BP2 EHD3 RAB6B AP1S1 KCNC2 RAB3A VPS33A GOLT1B PRKAR2B RAB39B YWHAB PRKCI PPIA AP3M2 PTPRN NAPB VPS25 MAPK9 VSNL1 STXBP1 RAB27B AP2M1 OXCT1 NECAB3 VPS4B UGCG ATP6V0A1 VPS35 IFT22 SNX10 SPCS1 VAMP2 YWHAG DNAJC19 HK1 CEP41 KATNB1 STX12 SNX24 VTA1 ATP6V1H EPHA5 HPCA CDC42 BLOC1S6 GDI1 CACNB1 MTX3 GSK3B CHML BBS4 MCFD2 AP1M1 GLMN PANX1 BBS7 ARL6 ATP6V1D ICA1 AKAP5 PDE8B CEP57 PPP3CB0.04946299
ferric iron transportATP6V1F ATP6V1E1 ATP6AP1 ATP6V1B2 ATP6V0D1 ATP6V1C1 ATP6V1A ATP6V0A1 ATP6V1H ATP6V1D0.051484
trivalent inorganic cation transportATP6V1F ATP6V1E1 ATP6AP1 ATP6V1B2 ATP6V0D1 ATP6V1C1 ATP6V1A ATP6V0A1 ATP6V1H ATP6V1D0.051484
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succinate metabolic processGAD1 GAD2 ALDH5A1 SUCLA20.0 629813
glutamate catabolic processGAD1 GAD2 GOT1 GOT20.05629813
regulation of ubiquitin-protein ligase activity involved in mitotic cell cyclePSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA40.05629813
neurotransmitter transportSLC32A1 CDK5 GAD1 SV2C GAD2 NAPA RAB3B RPH3A PFN2 SYT5 PAK1 ALDH5A1 SV2A NRXN3 PPT1 SLC6A1 SLC6A17 RAB3C PARK2 SNAP25 RAB3A ATP2A2 STXBP1 SLC38A1 SYT13 MEF2C VAMP2 BLOC1S6 SYT16 SYT1 DOC2A SV2B ICA10.05629813
learning or memoryRCAN2 CDK5 CALB1 PLCB1 PAK1 NRXN3 CHRNB2 CAMK4 PPT1 HTR2A GRIN2A SLC6A1 KCNAB1 PDE1B PJA2 PARK2 SNAP25 CNTNAP2 KIT PRKAR2B PLK2 STS GRIN2B RASGRF1 GABRA5 MEF2C CRHBP SERPINF1 NETO1 ATP1A3 PAK7 PDE8B PPP3CB0.05629813
proteasome-mediated ubiquitin-dependent protein catabolic processERLEC1 USP5 KCTD13 PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RNF185 PSMA5 PSMB6 PSMC4 UCHL1 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 NEDD4L0.05687649
coenzyme metabolic processIDH3G PNPO MDH2 PDHB IDH3B ACLY RFK AASDHPPT ENTPD5 DLD HTR2A DLAT PRKAG1 ENO2 NMNAT2 MDH1 NDUFA9 SLC25A32 PDP1 PGK1 ELOVL6 ELOVL4 BPGM FAR2 HK1 PTS PDK3 ACSL4 SUCLA2 KCNAB2 PPP2R5D MVK MAT2B0.06521637
cellular localizationTOMM20 VPS11 VPS33B CBLN4 BECN1 GPR158 TUBA4A MPC2 ERLEC1 SLC32A1 CDH13 SNX4 OXA1L CDK5 GAD1 DNAJC27 ATP5B GAD2 SEH1L SEC23A NAPA RAB3B SLC25A4 DDX25 YWHAZ RPH3A RBP4 COG1 PLCB1 GPRASP1 PFN2 SYT5 ATP6AP1 PAK1 PSMD8 DCLK1 ATP5G1 COPG1 TIMM17A KPNA2 ALDH5A1 CHP1 SCAMP1 NRXN3 WIPF3 CHRNB2 SCFD2 CAMK4 GSTO1 ARL4C ARV1 PPT1 NSG1 HTR2A NDEL1 DNM1L NNAT SCG5 PCSK1 RAB7A HAX1 SLC6A1 ENY2 RAB3C PARK2 AP1AR RASGRP1 SCAMP5 TOMM34 PRKACA NDFIP1 TOMM70A NSF TOMM22 ERO1A SNAP25 SLC25A32 BAG4 COPZ1 NRG1 KPNA4 FGF9 PRICKLE1 PLRG1 TERF2IP G3BP2 EHD3 NOL6 RAB6B AP1S1 SLC25A14 DCTN2 HABP4 KCNC2 IFT52 RAB3A VPS33A CNTNAP2 KIT PRKAR2B VAMP1 RSRC1 RAB39B YWHAB DLG3 PRKCI PPIA AP3M2 PTPRN EPB41L3 NAPB VPS25 CLVS1 ATP2A2 MAPK9 VSNL1 STXBP1 RAB27B SLC8A3 AP2M1 OXCT1 NECAB3 VPS4B SYT13 UGCG VPS35 IFT22 SCN3B SNX10 LRPPRC MEF2C SPCS1 BLOC1S2 CRHBP VAMP2 YWHAG SLC22A17 DNAJC19 UCHL1 RALB HK1 KATNB1 STX12 VTA1 EPHA5 HPCA CDC42 BLOC1S6 SLC25A12 SYT16 GDI1 CACNB1 CDK5R2 MTX3 ARL1 GSK3B SYT1 CHML DOC2A MICU1 BBS4 KIF1BP OPA1 DYNC1I1 ATP5H K0.06945994
organelle organizationTOMM20 SSSCA1 VPS11 VPS33B BECN1 APEX1 COX8A SNRPB TUBA4A ATP6V1F GABARAPL1 SNX4 OXA1L CDK5 ATP5B ATP6V1E1 PNPO DHX36 SEH1L ZWILCH SEC23A RTF1 SLC25A4 CCDC113 RRM2B KCTD13 OGFOD1 YWHAZ COG1 PLCB1 CAP2 PFN2 ATL1 ACP2 TUBG1 TSPYL5 PAK1 ATP6V1B2 PSMD8 TUBG2 MLLT11 COPG1 TIMM17A ATP6V0D1 CIRBP H2AFZ PEX11B IMMT CHP1 PPP2CA WIPF3 MRPL15 MRPL30 ATP6V1C1 PI4K2A DDHD2 MRPL37 MAPRE3 PPT1 NSG1 NDEL1 DNM1L AFG3L2 PPP2R1A RAB7A HAX1 DSTN SLC6A1 ENY2 ACAD9 PRKAG1 ATP6V1A CYCS PARK2 AP1AR TOMM34 INA MDH1 PRKACA TOMM70A APOO SLC25A36 TOMM22 TBC1D30 FAM162A SNAP25 BAG4 COPZ1 DCTN6 NRG1 HARS PIN1 YEATS4 ZCCHC17 TERF2IP EHD3 ASH2L DCTN2 NAP1L3 IFT52 RAB3A VPS33A TSPYL2 KIT PRKAR2B VAMP1 TUBB4A MTFMT PLK2 TTC19 RTN3 YWHAB PHACTR1 NAP1L5 PRKCI TSPYL1 PPIA MCM4 PTPRN TUBB4B EPB41L3 CLVS1 DCTN3 ATP2A2 MAPK9 FOXRED1 STMN2 GABRA5 KLHDC3 STXBP1 MCTS1 VPS4B UGCG ATP6V0A1 IFT22 SLIT2 SNX10 LRPPRC BLOC1S2 CHCHD1 VAMP2 UBE2N YWHAG DNAJC19 RALB ACTR3B HK1 SUPT4H1 CEP41 KATNB1 STX12 MEAF6 VTA1 ATP6V1H TRIM37 EPHA5 ZRANB3 PAK7 CDC42 BLOC1S60.06945994
ion transmembrane transportCOX8A MPC2 ATP6V1F SLC32A1 ANO3 ATP5B ATP6V1E1 SLC9A7 KCNIP1 SLC30A9 SLC25A3 SVOP ATP6AP1 ATP6V1B2 KCND2 ATP5G1 SLC16A14 ATP6V0D1 ASIC2 CHP1 GABRA3 HCN1 CHRNB2 GSTO1 ATP6V1C1 CACNB4 GABRA1 SLC35B4 ARHGEF9 GRIN2A KCNAB1 SLC6A17 ATP6V1A VDAC2 CACNG3 SLC9A6 COX7A2 PRKACA ANXA6 GABRA4 UQCRC1 ATP2B3 GABRG2 KCNC2 SCN8A SLC7A14 SLC16A7 ATP1A1 UQCRFS1 GRIN2B RASGRF1 ATP2A2 GABRA5 SLC8A3 SLC38A1 ATP6V0A1 GLRA2 SCN3B MEF2C GRIA3 CRHBP VAMP2 SLC22A17 GRIN3A FGF12 KCNQ5 ATP1A3 ATP6V1H SLC25A12 CACNB1 SCN4B SLC30A3 GABRB3 MICU1 CACNA2D1 KCNH7 NETO2 ATP5H SLC9B2 KCNAB2 CACNG2 SLC16A6 PANX1 KCNIP4 ATP6V1D DPP6 ATP5A1 SCN2A NEDD4L FGF140.0 945994
regulation of proteolysis involved in cellular protein catabolic processUSP5 PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 PRKACA USP10 PRICKLE1 PSMD12 PLK2 PSMA5 GBA PSMB6 PSMC4 PSMA3 DYNC1LI1 GSK3B LCMT1 PSMA4 GLMN BBS7 RNF14 UCHL50.07103113
cellular amino acid metabolic processGAD1 GAD2 GSS SARS GOT1 PTDSS1 YARS PCYOX1L PSMD8 PSMC2 FARSB ALDH5A1 PSMB2 AASDHPPT DLD DHPS PSMB3 CDO1 OAT NMNAT2 ACADSB ERO1A SLC25A32 HARS BCAT1 PSMD12 DTD1 IARS PSMA5 NIT2 PSMB6 PSMC4 PSMA3 PTS GOT2 PSMA4 WARS WARS2 GARS0.07211881
purine-containing compound metabolic processDGUOK COX8A NDUFB5 ATP5B PRPS1 OLA1 MPP1 NDUFA5 CAP2 ATP6V1B2 HPRT1 ATP5G1 ACLY CACNB4 ENTPD5 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NDUFA9 UQCRC1 PDE10A GUCY1B3 DLG3 HTR4 PGK1 UQCRC2 ATP6V0A1 BPGM HK1 HPCA NDUFS3 GBAS NDUFS4 NDUFV2 GNAL ATP5H PPP2R5D GABBR2 NDUFAB1 MAT2B ATP5A1 AKAP5 PDE8B0.07368276
small molecule metabolic processDGUOK ENTPD3 COX8A MAS1 MPC2 B4GALT6 NDUFB5 AKR1A1 IDH3G GAD1 ATP5B GAD2 GSS PNPO SARS SEH1L GOT1 SEC23A PTDSS1 GNG3 SLC25A4 YARS PRPS1 OLA1 RRM2B MPP1 PCYOX1L MDH2 NDUFA5 RBP4 PLCB1 CAP2 PDHB SYT5 ATP6V1B2 PSMD8 IDH3B PSMC2 HPRT1 ATP5G1 FARSB ALDH5A1 CHP1 MECR PSMB2 ACLY GSTO1 RFK CACNB4 AASDHPPT PI4K2A ARV1 ENTPD5 MBTPS2 RRM1 DLD DHPS NT5C3B SLC35B4 HTR2A LGMN DLAT DNM1L FH PSMB3 ACAD9 PRKAG1 ATP6V1A CYCS PDE1B PARK2 ENO2 CDO1 OAT NMNAT2 MDH1 PRKACA ACADSB NDUFA9 ERO1A SNAP25 TSTA3 SLC25A32 DCTPP1 UQCRC1 HARS PLD3 BCAT1 IDH3A MMACHC SLC25A14 PSMD12 KCNC2 B4GAT1 PRKAR2B PDE10A ABHD10 ARSG DTD1 GUCY1B3 IARS PDP1 INPP5A STS DLG3 CMAS GSTA4 UQCRFS1 HTR4 PGK1 MAPK9 STXBP1 UQCRC2 ELOVL6 PSMA5 OXCT1 CDS1 GBA UGCG G6PC3 ELOVL4 MTMR7 ATP6V0A1 BPGM FAR2 ST3GAL3 NIT2 PSMB6 VAMP2 PSMC4 ISCU HK1 PSMA3 IMPAD1 HPCA PTS SLC25A12 CYP46A1 GOT2 PDK3 GSK3B FIG4 ACSL4 LCMT1 NDUFS3 CIAPIN1 GBAS NDUFS4 PSMA4 NDUFV2 GGCT WARS GNAL ATP5H WARS2 SUCLA2 KCNAB2 PPP2R5D GABBR2 MVK LCLAT1 ALDH1A1 NDUFAB1 GPCPD1 MAT2B EXT1 MMADHC ATP5A1 A0.0740427
regulation of cellular amine metabolic processPSMD8 PSMC2 HPRT1 PSMB2 CHRNB2 PSMB3 PDE1B PARK2 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA4 PNKD0.0740427
protein polyubiquitinationPSMD8 PSMC2 PSMB2 UBE2E2 PSMB3 PARK2 PSMD12 PSMA5 PSMB6 UBE2N PSMC4 RNF41 UBE2W PSMA3 PSMA4 RNF14 UBE2T RNF4 NEDD4L0.08085765
monosaccharide biosynthetic processAKR1A1 GOT1 MDH2 RBP4 GSTO1 SLC35B4 ENO2 MDH1 PRKACA PGK1 G6PC3 BPGM SLC25A12 GOT20.09213473
antigen processing and presentation of exogenous peptide antigen via MHC class IISEC23A ACTR1B LGMN RAB7A DCTN6 AP1S1 DCTN2 DCTN3 AP2M1 DYNC1I1 KIF3A AP1M10.09694422
negative regulation of ligase activityPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA40.09694422
negative regulation of ubiquitin-protein transferase activityPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA40.09694422
DNA damage response, signal transduction by p53 class mediator resulting in cell cycle arrestPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.09694422
positive regulation of ubiquitin-protein ligase activity involved in regulation of mitotic cell cycle transitionPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.09694422
signal transduction involved in mitotic cell cycle checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.09694422
signal transduction involved in mitotic G1 DNA damage checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.09694422
intracellular signal transduction involved in G1 DNA damage checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.09694422
signal transduction involved in mitotic DNA damage checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.09694422
signal transduction involved in mitotic DNA integrity checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.09694422
protein localizationTOMM20 VPS11 VPS33B CBLN4 BECN1 GPR158 ATP6V1F ERLEC1 SNX4 OXA1L CDK5 DNAJC27 ATP6V1E1 SEH1L SEC23A NAPA RAB3B SLC25A4 YWHAZ RPH3A RBP4 COG1 ARF5 SYT5 ATP6AP1 PAK1 ATP6V1B2 PSMD8 COPG1 TIMM17A ATP6V0D1 KPNA2 ASIC2 CHP1 HCN1 SCAMP1 LRRTM1 SCFD2 ARFGAP2 CAMK4 ATP6V1C1 PPT1 HTR2A NDEL1 DNM1L NNAT SCG5 PCSK1 RAB7A HAX1 ENY2 ATP6V1A RAB3C PARK2 AP1AR RASGRP1 SCAMP5 TOMM34 PRKACA NDFIP1 TOMM70A NSF TOMM22 SNAP25 NECAP1 BAG4 COPZ1 EIF5A2 NRG1 KPNA4 FGF9 PRICKLE1 PLRG1 TERF2IP G3BP2 EHD3 RAB6B AP1S1 DCTN2 KCNC2 RAB3A VPS33A CNTNAP2 GOLT1B PRKAR2B RAB39B YWHAB DLG3 PRKCI PPIA AP3M2 PTPRN EPB41L3 NAPB VPS25 MAPK9 VSNL1 STXBP1 RAB27B AP2M1 OXCT1 NECAB3 VPS4B UGCG ATP6V0A1 VPS35 IFT22 SCN3B SNX10 SPCS1 VAMP2 YWHAG DNAJC19 RALB HK1 NETO1 CEP41 KATNB1 STX12 SNX24 VTA1 ATP6V1H EPHA5 HPCA CDC42 BLOC1S6 GDI1 MMD CACNB1 MTX3 ARL1 GSK3B CHML BBS4 MCFD2 KCNAB2 AP1M1 GLMN PANX1 KCNIP4 CADM3 BBS7 ARL6 ATP6V1D ICA1 DPP6 OSBPL8 KNSTRN AKAP5 PDE8B CEP57 PPP3CB NEDD4L0.09694422
mitochondrial transportTOMM20 VPS11 MPC2 ATP5B YWHAZ PSMD8 ATP5G1 TIMM17A HAX1 PARK2 TOMM34 TOMM70A TOMM22 SLC25A32 BAG4 NRG1 SLC25A14 YWHAB MAPK9 UGCG BLOC1S2 YWHAG DNAJC19 SLC25A12 MTX3 GSK3B MICU1 KIF1BP ATP5H ATP5A10.1066 565
carbohydrate biosynthetic processMAS1 AKR1A1 GOT1 MDH2 RBP4 GSTO1 SLC35B4 ENO2 MDH1 PRKACA B4GAT1 PGK1 NANS G6PC3 BPGM IMPAD1 SLC25A12 B3GALT1 GOT2 GSK3B EXT10.10662565
intracellular transportTOMM20 VPS11 BECN1 MPC2 ERLEC1 SNX4 CDK5 DNAJC27 ATP5B SEC23A NAPA RAB3B DDX25 YWHAZ RPH3A COG1 GPRASP1 PSMD8 DCLK1 ATP5G1 COPG1 TIMM17A KPNA2 CHP1 SCAMP1 CAMK4 GSTO1 ARL4C ARV1 NSG1 HTR2A NDEL1 SCG5 RAB7A HAX1 ENY2 RAB3C PARK2 AP1AR RASGRP1 TOMM34 PRKACA NDFIP1 TOMM70A NSF TOMM22 ERO1A SLC25A32 BAG4 COPZ1 NRG1 KPNA4 FGF9 PRICKLE1 G3BP2 EHD3 NOL6 RAB6B AP1S1 SLC25A14 IFT52 RAB3A VPS33A KIT RSRC1 RAB39B YWHAB PRKCI AP3M2 NAPB VPS25 CLVS1 ATP2A2 MAPK9 RAB27B SLC8A3 AP2M1 VPS4B UGCG VPS35 IFT22 LRPPRC SPCS1 BLOC1S2 VAMP2 YWHAG DNAJC19 UCHL1 KATNB1 STX12 VTA1 HPCA CDC42 BLOC1S6 SLC25A12 GDI1 CACNB1 MTX3 ARL1 GSK3B CHML MICU1 BBS4 KIF1BP OPA1 DYNC1I1 ATP5H KIF3A AP1M1 BBS7 TUBB ARL6 ATP5A1 CDC40 AKAP5 CEP57 PPP3CB0.10711083
cellular transition metal ion homeostasisATP6V1F ATP6V1E1 ATP6AP1 ATP6V1B2 ATP6V0D1 ATP6V1C1 ATP6V1A NDFIP1 ATP6V0A1 SLC22A17 ISCU ATP6V1H SLC30A3 ATP6V1D0.10787745
water-soluble vitamin biosynthetic processAKR1A1 PNPO GSTO1 RFK MMACHC0.10787745
protein localization to cytoskeletonHTR2A DCTN2 SNX10 GSK3B BBS40.10787745
protein K11-linked ubiquitinationUBE2E2 PARK2 UBE2W UBE2T RNF40.10787745
signal release SLC32A1 SNX4 CDK5 GAD1 GAD2 NAPA RAB3B SLC25A4 RPH3A RBP4 PFN2 SYT5 PAK1 ALDH5A1 NRXN3 PPT1 HTR2A NNAT SCG5 PCSK1 SLC6A1 ENY2 RAB3C PARK2 PRKACA SNAP25 KCNC2 RAB3A PRKAR2B PTPRN ATP2A2 VSNL1 STXBP1 OXCT1 SYT13 MEF2C SPCS1 CRHBP VAMP2 EPHA5 BLOC1S6 SYT16 SYT1 DOC2A ICA1 AKAP5 PDE8B PPP3CB0.1083813
positive regulation of cell cycle arrestPSMD8 PSMC2 PSMB2 PSMB3 PRKACA PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.10838131
positive regulation of proteolysis involved in cellular protein catabolic processUSP5 PSMD8 PSMC2 PSMB2 PSMB3 PARK2 PRICKLE1 PSMD12 PLK2 PSMA5 GBA PSMB6 PSMC4 PSMA3 GSK3B PSMA4 BBS7 RNF140.10838131
positive regulation of mitochondrion organizationVPS11 BECN1 YWHAZ PSMD8 MLLT11 DDHD2 DNM1L PARK2 FAM162A NRG1 YWHAB UGCG YWHAG HK1 GSK3B OPA1 MPV17L20.10838131
transmembrane transportTOMM20 COX8A MPC2 ATP6V1F SLC32A1 ANO3 SV2C ATP5B ATP6V1E1 SEH1L SLC9A7 KCNIP1 SLC30A9 SLC25A4 SLC25A3 SVOP ATP6AP1 ATP6V1B2 KCND2 ATP5G1 SLC16A14 ABCE1 TIMM17A ATP6V0D1 ASIC2 CHP1 SV2A GABRA3 HCN1 CHRNB2 GSTO1 ATP6V1C1 CACNB4 GABRA1 SLC35B4 ARHGEF9 GRIN2A SLC6A1 KCNAB1 SLC6A17 ATP6V1A SLC25A40 VDAC2 CACNG3 SLC9A6 COX7A2 PRKACA TOMM70A ANXA6 SLC25A36 TOMM22 GABRA4 UQCRC1 ATP2B3 GABRG2 KCNC2 ABCG4 PRKAR2B SCN8A SLC7A14 SLC16A7 ATP1A1 UQCRFS1 GRIN2B RASGRF1 ATP2A2 GABRA5 SLC8A3 SLC38A1 SLC2A13 G6PC3 ATP6V0A1 GLRA2 SCN3B MEF2C GRIA3 CRHBP VAMP2 SLC22A17 GRIN3A GPR155 DNAJC19 FGF12 KCNQ5 HK1 ATP1A3 ATP6V1H SLC25A12 CACNB1 SCN4B SLC30A3 HIATL1 GABRB3 MICU1 CACNA2D1 KCNH7 NETO2 ATP5H SLC9B2 KCNAB2 CACNG2 SLC16A6 SV2B PANX1 KCNIP4 ATP6V1D DPP6 ATP5A1 SCN2A NEDD4L FGF140.10838131
regulation of exocytosisSNX4 CDK5 NAPA RAB3B RPH3A PLCB1 PFN2 SYT5 ATP6AP1 RAB7A RAB3C SCAMP5 NSF RAB3A VSNL1 STXBP1 RAB27B VPS4B VAMP2 RALB CDK5R2 SYT1 DOC2A0.10838131
exocytosis VPS33B TUBA4A SNX4 CDK5 NAPA RAB3B RPH3A PLCB1 PFN2 SYT5 ATP6AP1 PAK1 CHP1 SCAMP1 SCFD2 RAB7A RAB3C RASGRP1 SCAMP5 NSF SNAP25 HABP4 RAB3A VPS33A KIT VAMP1 PPIA VSNL1 STXBP1 RAB27B VPS4B SYT13 CRHBP VAMP2 RALB BLOC1S6 SYT16 CDK5R2 SYT1 DOC2A ARHGAP44 PPP3CB0.10966267
cellular chemical homeostasisATP6V1F ATP5B ATP6V1E1 CALB1 XK GNG3 CCKBR ATP6AP1 ATP6V1B2 ATP6V0D1 IMMT CHP1 SV2A GSTO1 ATP6V1C1 CACNB4 PPT1 HTR2A RAB7A ENY2 ATP6V1A PVALB PRKACA NDFIP1 ANXA6 ERO1A ATP2B3 ATP1A1 ANXA7 ATP2A2 VSNL1 SLC8A3 OXCT1 ATP6V0A1 SLC22A17 RAP1GDS1 SERPINF1 ISCU HK1 ATP1A3 ATP6V1H EPHA5 CALB2 PDK3 SLC30A3 MICU1 GPCPD1 ATP6V1D XPR1 AKAP5 PPP3CB NEDD4L0.11281633
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mitochondrial electron transport, NADH to ubiquinoneNDUFB5 NDUFA5 DLD NDUFA9 NDUFS3 NDUFS4 NDUFV2 NDUFAB10.11387863
gamma-aminobutyric acid signaling pathwayGABRA3 CACNB4 GABRA1 GABRA4 GABRG2 HTR4 GABRA5 GABBR20.11387863
vesicle organizationVPS11 VPS33B SNX4 SEC23A COPG1 NSG1 RAB7A SNAP25 COPZ1 RAB3A VAMP1 PRKCI PTPRN STXBP1 VPS4B SNX10 BLOC1S2 VAMP2 STX12 VTA1 BLOC1S6 HMP19 AP1M1 SYP0.11652937
establishment of melanosome localizationDCTN2 RAB27B BLOC1S6 BBS4 BBS7 ARL60.11652937
melanosome transportDCTN2 RAB27B BLOC1S6 BBS4 BBS7 ARL60.11652937
pigment granule transportDCTN2 RAB27B BLOC1S6 BBS4 BBS7 ARL60.11652937
establishment of pigment granule localizationDCTN2 RAB27B BLOC1S6 BBS4 BBS7 ARL60.11652937
anaphase-promoting complex-dependent proteasomal ubiquitin-dependent protein catabolic processPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.11652937
signal transduction involved in cell cycle checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.11652937
signal transduction involved in DNA integrity checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.11652937
signal transduction involved in DNA damage checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.11652937
regulation of cellular protein catabolic processVPS11 USP5 PSMD8 PSMC2 PSMB2 USP11 PSMB3 PARK2 PRKACA USP10 PRICKLE1 PSMD12 PLK2 PSMA5 GBA PSMB6 PSMC4 PSMA3 DYNC1LI1 GSK3B LCMT1 PSMA4 GLMN BBS7 RNF14 UCHL50.11652937
inorganic ion transmembrane transportCOX8A ATP6V1F ATP5B ATP6V1E1 SLC9A7 KCNIP1 SLC25A3 ATP6AP1 ATP6V1B2 KCND2 ATP5G1 ATP6V0D1 ASIC2 CHP1 GABRA3 HCN1 GSTO1 ATP6V1C1 CACNB4 GABRA1 KCNAB1 ATP6V1A CACNG3 SLC9A6 COX7A2 PRKACA GABRA4 UQCRC1 ATP2B3 GABRG2 KCNC2 SCN8A ATP1A1 UQCRFS1 GRIN2B ATP2A2 GABRA5 SLC8A3 ATP6V0A1 GLRA2 SCN3B VAMP2 GRIN3A FGF12 KCNQ5 ATP1A3 ATP6V1H CACNB1 SCN4B SLC30A3 GABRB3 MICU1 CACNA2D1 KCNH7 ATP5H SLC9B2 KCNAB2 CACNG2 PANX1 KCNIP4 DPP6 ATP5A1 SCN2A NEDD4L FGF140.116 6828
cognition RCAN2 CDK5 CALB1 PLCB1 PAK1 NRXN3 CHRNB2 CAMK4 PPT1 HTR2A GRIN2A SLC6A1 KCNAB1 PDE1B PJA2 PARK2 SNAP25 CNTNAP2 KIT PRKAR2B PLK2 STS GRIN2B RASGRF1 GABRA5 MEF2C CRHBP GPR155 SERPINF1 NETO1 ATP1A3 PAK7 BBS4 PDE8B PPP3CB0.1206755
synaptic vesicle exocytosisCDK5 NAPA RAB3B RPH3A PFN2 SYT5 RAB3C SNAP25 RAB3A STXBP1 SYT13 VAMP2 BLOC1S6 SYT16 SYT1 DOC2A0.1206755
negative regulation of protein modification by small protein conjugation or removalCDK5 PSMD8 PSMC2 CHP1 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA4 GLMN RNF40.1 06755
synaptic transmissionSLC32A1 CDK5 GAD1 NCALD CALB1 GAD2 NAPA RAB3B GNG3 RPH3A PLCB1 PFN2 SYT5 PAK1 KCND2 ASIC2 ALDH5A1 GABRA3 HCN1 NRXN3 LRRTM1 CHRNB2 CAMK4 CACNB4 PPT1 GABRA1 ARHGEF9 HTR2A GRIN2A SLC6A1 KCNAB1 RAB3C PARK2 CACNG3 SEZ6 PRKACA SST NSF SNAP25 GABRA4 GABRG2 KCNC2 RAB3A LRRTM2 KIT PLK2 DLG3 GRIN2B RASGRF1 HTR4 ATP2A2 GABRA5 STXBP1 SNCB SLC38A1 AP2M1 SYT13 GLRA2 MEF2C GRIA3 CRHBP VAMP2 YWHAG GRIN3A FGF12 KCNQ5 NETO1 NCDN BLOC1S6 SYT16 CACNB1 SYT1 DOC2A CHRM4 GABRB3 KCNH7 GNAL KCNAB2 GABBR2 CACNG2 DNM1 PCDH8 PANX1 AKAP5 PNKD PPP3CB SYP FGF140.12283947
mitochondrial translationMRPL15 MRPL30 MRPL37 HARS MTFMT LRPPRC CHCHD1 MRPL45 MPV17L2 MRPS21 MRPL420.12923135
vesicle-mediated transportVPS11 VPS33B BECN1 TUBA4A CDH13 SNX4 CDK5 NCALD SGIP1 SEC23A NAPA RAB3B TUSC2 RPH3A COG1 PLCB1 PFN2 ARF5 SYT5 ATP6AP1 PAK1 COPG1 LRPAP1 CHP1 SCAMP1 LRRTM1 WIPF3 SCFD2 ARFGAP2 ARL4C PPT1 NSG1 DNM1L RAB7A C9orf72 RAB3C PARK2 CYFIP2 AP1AR RASGRP1 SCAMP5 NSF SNAP25 NECAP1 COPZ1 EHD3 RAB6B AP1S1 HABP4 RAB3A VPS33A LRRTM2 KIT GOLT1B VAMP1 TRAPPC6B RAB39B RTN3 PRKCI PPIA AP3M2 NAPB CLVS1 VSNL1 STXBP1 RAB27B AP2M1 VPS4B SYT13 VPS35 SNX10 BLOC1S2 CRHBP VAMP2 RALB STX12 VTA1 ATP6V1H CDC42 BLOC1S6 SYT16 ARPC2 CDK5R2 ARL1 LRP12 SYT1 DOC2A MCFD2 DNM1 HMP19 AP1M1 ARHGAP44 PPP3CB SYP NEDD4L FGF140.12950654
positive regulation of cellular protein catabolic processVPS11 USP5 PSMD8 PSMC2 PSMB2 PSMB3 PARK2 PRICKLE1 PSMD12 PLK2 PSMA5 GBA PSMB6 PSMC4 PSMA3 GSK3B PSMA4 BBS7 RNF140.13578872
regulation of secretionSNX4 CDK5 NAPA RAB3B SLC25A4 RPH3A RBP4 PLCB1 PFN2 SYT5 ATP6AP1 CHRNB2 HTR2A DNM1L NNAT SCG5 PCSK1 RAB7A SLC6A1 ENY2 RAB3C PARK2 RASGRP1 SCAMP5 PRKACA NSF SNAP25 NRG1 KCNC2 RAB3A PRKAR2B PPIA ATP2A2 MAPK9 VSNL1 STXBP1 RAB27B OXCT1 VPS4B MEF2C SPCS1 CRHBP VAMP2 RALB EPHA5 CDK5R2 ACSL4 SYT1 DOC2A GLMN PANX1 ICA1 AKAP5 PDE8B PPP3CB0.13578872
gluconeogenesisGOT1 MDH2 RBP4 SLC35B4 ENO2 MDH1 PRKACA PGK1 G6PC3 BPGM SLC25A12 GOT20.13578872
hexose biosynthetic processGOT1 MDH2 RBP4 SLC35B4 ENO2 MDH1 PRKACA PGK1 G6PC3 BPGM SLC25A12 GOT20.13578872
positive regulation of ubiquitin-protein transferase activityPSMD8 PSMC2 PSMB2 PSMB3 PIN1 PSMD12 PSMA5 PSMB6 UBE2N PSMC4 PSMA3 PSMA40.13578872
protein localization to microtubule cytoskeletonDCTN2 SNX10 GSK3B BBS40.13658785
macromolecule localizationTOMM20 VPS11 VPS33B CBLN4 BECN1 GPR158 ATP6V1F ERLEC1 ANO3 SNX4 OXA1L CDK5 DNAJC27 ATP6V1E1 SEH1L SEC23A NAPA RAB3B SLC25A4 DDX25 YWHAZ RPH3A RBP4 COG1 ARF5 SYT5 ATP6AP1 PAK1 ATP6V1B2 PSMD8 PITPNA COPG1 TIMM17A ATP6V0D1 KPNA2 ASIC2 CHP1 HCN1 SCAMP1 LRRTM1 SCFD2 ARFGAP2 CAMK4 ATP6V1C1 ARV1 PPT1 HTR2A NDEL1 DNM1L NNAT SCG5 PCSK1 RAB7A HAX1 ENY2 ATP6V1A RAB3C PARK2 AP1AR RASGRP1 SCAMP5 TOMM34 PRKACA NDFIP1 TOMM70A APOO NSF TOMM22 RBFOX1 SNAP25 NECAP1 BAG4 COPZ1 EIF5A2 NRG1 KPNA4 FGF9 PRICKLE1 PLRG1 TERF2IP G3BP2 EHD3 NOL6 RAB6B AP1S1 DCTN2 KCNC2 RAB3A VPS33A CNTNAP2 ABCG4 GOLT1B PRKAR2B RAB39B YWHAB DLG3 PRKCI PPIA AP3M2 PTPRN EPB41L3 NAPB VPS25 MAPK9 VSNL1 STXBP1 RAB27B AP2M1 OXCT1 NECAB3 VPS4B UGCG ESYT1 ATP6V0A1 VPS35 IFT22 SCN3B SNX10 LRPPRC SPCS1 VAMP2 YWHAG MEST DNAJC19 RALB HK1 NETO1 CEP41 KATNB1 STX12 SNX24 VTA1 ATP6V1H EPHA5 HPCA CDC42 BLOC1S6 GDI1 MMD CACNB1 MTX3 GOT2 SIDT1 ARL1 GSK3B ACSL4 CHML BBS4 MCFD2 KCNAB2 AP1M1 GLMN PANX1 KCNIP4 CADM3 BBS7 ARL6 ATP6V1D ICA1 DPP6 OSBPL8 KNSTRN CDC40 AKAP5 PDE8B 0.13729431
cellular ion homeostasisATP6V1F ATP5B ATP6V1E1 CALB1 XK GNG3 CCKBR ATP6AP1 ATP6V1B2 ATP6V0D1 IMMT CHP1 SV2A GSTO1 ATP6V1C1 CACNB4 PPT1 HTR2A RAB7A ATP6V1A PVALB PRKACA NDFIP1 ANXA6 ERO1A ATP2B3 ATP1A1 ANXA7 ATP2A2 SLC8A3 ATP6V0A1 SLC22A17 RAP1GDS1 ISCU ATP1A3 ATP6V1H CALB2 SLC30A3 MICU1 GPCPD1 ATP6V1D XPR1 AKAP5 NEDD4L0.1372943
microtubule-based transportCOPG1 NDEL1 RASGRP1 IFT52 AP3M2 LRPPRC BLOC1S2 UCHL1 CDC42 BLOC1S6 OPA1 DYNC1I1 KIF3A0.13934412
cytoskeleton-dependent intracellular transportCOPG1 NDEL1 RASGRP1 IFT52 AP3M2 LRPPRC BLOC1S2 UCHL1 CDC42 BLOC1S6 OPA1 DYNC1I1 KIF3A TUBB0.14089223
mitotic cell cycle checkpointZWILCH PSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PLK2 PSMA5 PSMB6 PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA4 MAD2L1BP0.14089223
negative regulation of protein ubiquitinationCDK5 PSMD8 PSMC2 CHP1 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA4 GLMN0.14089223
positive regulation of protein ubiquitination involved in ubiquitin-dependent protein catabolic processPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.14773545
regulation of secretion by cellSNX4 CDK5 NAPA RAB3B SLC25A4 RPH3A RBP4 PLCB1 PFN2 SYT5 ATP6AP1 CHRNB2 HTR2A DNM1L NNAT SCG5 PCSK1 RAB7A ENY2 RAB3C PARK2 RASGRP1 SCAMP5 PRKACA NSF SNAP25 KCNC2 RAB3A PRKAR2B PPIA ATP2A2 VSNL1 STXBP1 RAB27B OXCT1 VPS4B MEF2C SPCS1 CRHBP VAMP2 RALB EPHA5 CDK5R2 SYT1 DOC2A GLMN PANX1 ICA1 AKAP5 PDE8B PPP3CB0.15020395
cofactor metabolic processIDH3G PNPO MDH2 PDHB IDH3B ACLY RFK AASDHPPT ENTPD5 PPT1 DLD HTR2A DLAT PRKAG1 ENO2 NMNAT2 MDH1 NDUFA9 SLC25A32 PDP1 PGK1 ELOVL6 ELOVL4 BPGM FAR2 HK1 PTS PDK3 ACSL4 SUCLA2 KCNAB2 PPP2R5D MVK MAT2B0.15234876
neurotransmitter secretionSLC32A1 CDK5 GAD1 GAD2 NAPA RAB3B RPH3A PFN2 SYT5 PAK1 ALDH5A1 NRXN3 PPT1 SLC6A1 RAB3C PARK2 SNAP25 RAB3A ATP2A2 STXBP1 SYT13 MEF2C VAMP2 BLOC1S6 SYT16 SYT1 DOC2A0.15234876
glucose metabolic processAKR1A1 GOT1 MDH2 RBP4 PDHB ALDH5A1 SLC35B4 DLAT PARK2 ENO2 MDH1 PRKACA PGK1 G6PC3 BPGM HK1 SLC25A12 GOT2 PDK3 GSK3B LCMT1 PPP2R5D0.15530082
single-organism metabolic processDGUOK ENTPD3 BECN1 APEX1 COX8A SNRPB MAS1 MPC2 B4GALT6 GABARAPL1 NDUFB5 AKR1A1 ERLEC1 PPP1R2 DHRS11 IDH3G OXA1L GAD1 DNAJC27 ATP5B GAD2 GSS PNPO DHX36 SARS SEH1L GOT1 SEC23A RTF1 PTDSS1 GNG3 SLC30A9 SLC25A4 YARS PRPS1 OLA1 RRM2B MPP1 PCYOX1L DGKE MDH2 OGFOD1 NDUFA5 RBP4 PLCB1 CCKBR CAP2 INPP5F PPME1 PDHB SYT5 AGK ATP6AP1 PAK1 ATP6V1B2 PSMD8 IDH3B PSMC2 HPRT1 PIGB ATP5G1 PITPNA FARSB MAPK6 ALDH5A1 CHP1 PPP2CA MECR PSMB2 LRRTM1 ACLY MRPL15 GSTO1 RFK MRPL30 CACNB4 AASDHPPT PI4K2A DDHD2 MRPL37 ARV1 ENTPD5 MBTPS2 RRM1 PPT1 DLD DHPS NT5C3B SLC35B4 HTR2A TMX4 AVPI1 LGMN DLAT DNM1L GRIN2A PPP2R1A RAB7A HAX1 SLC6A1 FH ENY2 PSMB3 ACAD9 KCNAB1 PRKAG1 ATP6V1A CYCS PDE1B PARK2 ENO2 CDO1 OAT RASGRP1 HCCS MAGED1 NMNAT2 MDH1 PRKACA NDFIP1 ACADSB NDUFA9 HIGD1A USP10 PARP2 ERO1A SNAP25 TSTA3 SLC25A32 DCTPP1 UQCRC1 EIF5A2 NRG1 NLK HARS PIN1 YEATS4 ZCCHC17 PLD3 FGF9 BCAT1 TERF2IP IDH3A MMACHC SLC25A14 ASH2L PSMD12 KCNC2 VPS33A LRRTM2 B4GAT1 KIT GOLT1B PRKAR2B PDE10A ABHD10 MTFMT ARSG DTD1 GUCY1B3 ATP1A1 YWHAB RBM3 IARS CISD1 PDP0.1573746
cellular macromolecular complex assemblySNRPB TUBA4A OXA1L NAPA OGFOD1 PFN2 TUBG1 TSPYL5 PSMC2 TUBG2 CIRBP NSG1 NDEL1 DNM1L HAX1 ACAD9 PARK2 VDAC2 SNAP25 BAG4 NRG1 NAP1L3 TSPYL2 EIF3M VAMP1 TUBB4A TTC19 NAP1L5 TSPYL1 TUBB4B FOXRED1 STMN2 STXBP1 MCTS1 ATP6V0A1 SLIT2 BLOC1S2 PSMC4 RALB ACTR3B ARPC2 HIST1H4E TSPYL4 HIST1H4D NDUFS4 BBS4 MPV17L2 DDX1 HMP19 TUBB ARL6 CDC40 SNRPE RNF40.1573746
antigen processing and presentation of peptide antigen via MHC class IISEC23A ACTR1B LGMN RAB7A DCTN6 AP1S1 DCTN2 DCTN3 AP2M1 DYNC1I1 KIF3A AP1M10.1573746
antigen processing and presentation of peptide or polysaccharide antigen via MHC class IISEC23A ACTR1B LGMN RAB7A DCTN6 AP1S1 DCTN2 DCTN3 AP2 1 DYNC1 1 KIF3A AP1M10.1573746
positive regulation of ligase activityPSMD8 PSMC2 PSMB2 PSMB3 PIN1 PSMD12 PSMA5 PSMB6 UBE2N PSMC4 PSMA3 PSMA40.1573746
fumarate metabolic processGOT1 FH GOT2 0.1573746
mitochondrial electron transport, ubiquinol to cytochrome cCYCS UQCRC1 UQCRC20.1573746
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protein localization to centrosomeDCTN2 SNX10 BBS40.1573746
protein K6-linked ubiquitinationPARK2 UBE2T RNF40.1573746
protein catabolic processVPS11 ERLEC1 USP5 KCTD13 PCYOX1L PSMD8 PSMC2 PSMB2 USP11 PPT1 LGMN RAB7A PSMB3 PARK2 PRKACA NDFIP1 USP10 NSF UBXN11 FBXO9 NRG1 PRICKLE1 FBXL2 PSMD12 PLK2 RLIM RNF185 VPS25 PSMA5 GBA VPS4B PSMB6 UBE2N PSMC4 COPS3 UCHL1 RNF41 UBE2W PSMA3 CDC42 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L0.1573746
innate immune response activating cell surface receptor signaling pathwayPAK1 PSMD8 PSMC2 PSMB2 PSMB3 PRKACA PSMD12 PSMA5 PSMB6 UBE2N PSMC4 PSMA3 PSMA4 TAB3 PPP3CB0.1573746
stimulatory C-type lectin receptor signaling pathwayPAK1 PSMD8 PSMC2 PSMB2 PSMB3 PRKACA PSMD12 PSMA5 PSMB6 UBE2N PSMC4 PSMA3 PSMA4 TAB3 PPP3CB0.1573746
tRNA metabolic processSARS YARS FARSB TRUB1 HARS MTFMT DTD1 IARS RPP14 WARS WARS2 DDX1 GARS0.1573746
iron ion homeostasisATP6V1F ATP6V1E1 ATP6AP1 ATP6V1B2 ATP6V0D1 ATP6V1C1 ATP6V1A NDFIP1 ATP6V0A1 SLC22A17 ISCU ATP6V1H ATP6V1D0.1573746
synaptic vesicle transportCDK5 NAPA RAB3B RPH3A PFN2 SYT5 RAB3C PARK2 SNAP25 RAB3A AP3M2 STXBP1 SYT13 BLOC1S2 VAMP2 BLOC1S6 SYT16 SYT1 DOC2A FGF140.1573746
establishment of synaptic vesicle localizationCDK5 NAPA RAB3B RPH3A PFN2 SYT5 RAB3C PARK2 SNAP25 RAB3A AP3M2 STXBP1 SYT13 BLOC1S2 VAMP2 BLOC1S6 SYT16 SYT1 DOC2A FGF140.1573746
apoptotic mitochondrial changesSLC25A4 YWHAZ MLLT11 DNM1L PARK2 FAM162A YWHAB MAPK9 BLOC1S2 YWHAG GSK3B GGCT OPA1 PIM20.1573746
regulation of ligase activityPSMD8 PSMC2 PSMB2 PSMB3 PIN1 PSMD12 PSMA5 PSMB6 UBE2N PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA40.1573746
regulation of ubiquitin-protein transferase activityPSMD8 PSMC2 PSMB2 PSMB3 PIN1 PSMD12 PSMA5 PSMB6 UBE2N PSMC4 PSMA3 DYNC1LI1 LCMT1 PSMA40.1573746
acetyl-CoA biosynthetic process from pyruvatePDHB DLD DLAT PDP1 PDK30.1573746
intra-Golgi vesicle-mediated transportNAPA COG1 NSF COPZ1 RAB6B0.1573746
response to acidic pHASIC2 CHP1 LGMN SST SERPINF10.1573746
regulation of acetyl-CoA biosynthetic process from pyruvatePDHB DLD DLAT PDP1 PDK30.1573746
acetyl-CoA biosynthetic processPDHB ACLY DLD DLAT PDP1 PDK30.15843292
protein monoubiquitinationPARK2 FBXL2 UBE2W TRIM37 RNF2 UBE2T0.15843292
microtubule anchoringBECN1 SEH1L CDC42 BBS4 KNSTRN CEP570.15843292
single-organism intracellular transportTOMM20 VPS11 BECN1 MPC2 ERLEC1 SNX4 CDK5 DNAJC27 ATP5B SEC23A NAPA DDX25 YWHAZ COG1 GPRASP1 PSMD8 DCLK1 ATP5G1 COPG1 TIMM17A KPNA2 CHP1 SCAMP1 CAMK4 GSTO1 ARL4C ARV1 NSG1 HTR2A NDEL1 RAB7A HAX1 ENY2 PARK2 AP1AR RASGRP1 TOMM34 PRKACA NDFIP1 TOMM70A NSF TOMM22 ERO1A SLC25A32 BAG4 COPZ1 NRG1 KPNA4 FGF9 PRICKLE1 G3BP2 EHD3 NOL6 RAB6B AP1S1 SLC25A14 IFT52 VPS33A KIT YWHAB PRKCI AP3M2 VPS25 CLVS1 ATP2A2 MAPK9 SLC8A3 VPS4B UGCG VPS35 LRPPRC SPCS1 BLOC1S2 VAMP2 YWHAG DNAJC19 UCHL1 KATNB1 VTA1 HPCA CDC42 BLOC1S6 SLC25A12 GDI1 CACNB1 MTX3 ARL1 GSK3B MICU1 KIF1BP OPA1 DYNC1I1 ATP5H KIF3A AP1M1 TUBB ARL6 ATP5A1 CDC40 AKAP5 CEP57 PPP3CB0.16068575
neurological system processDFNA5 RCAN2 CDK5 CALB1 RBP4 PLCB1 CCKBR PAK1 KCND2 PITPNA ASIC2 GABRA3 NRXN3 CHRNB2 CAMK4 CACNB4 PPT1 GABRA1 HTR2A GRIN2A SLC6A1 KCNAB1 PDE1B PJA2 PARK2 CACNG3 OAT SNAP25 GABRA4 NRG1 GABRG2 RAB3A CNTNAP2 KIT PRKAR2B SCN8A PLK2 STS GRIN2B RASGRF1 HTR4 GABRA5 GLRA2 SCN3B MEF2C CRHBP NIPSNAP1 GRIN3A GPR155 DNAJC19 UCHL1 SERPINF1 FGF12 NETO1 ATP1A3 PAK7 OR14I1 CRYM FIG4 CHRM4 GABRB3 BBS4 GNAL OPA1 KCNAB2 CACNG2 DNM1 BBS7 ARL6 DPP6 PDE8B SCN2A PNKD PPP3CB FGF140.1653097
cell-cell signalingSLC32A1 SNX4 CDK5 GAD1 NCALD CALB1 GAD2 NAPA RAB3B GNG3 SLC25A4 TUSC2 RPH3A RBP4 PLCB1 PFN2 SYT5 PAK1 KCND2 ASIC2 ALDH5A1 GABRA3 HCN1 NRXN3 LRRTM1 CHRNB2 CAMK4 CACNB4 PPT1 GABRA1 ARHGEF9 HTR2A EFNA3 NNAT GRIN2A SCG5 PCSK1 SLC6A1 ENY2 KCNAB1 RAB3C PARK2 CACNG3 SEZ6 PRKACA SST NSF SNAP25 GABRA4 GABRG2 FGF9 KCNC2 RAB3A LRRTM2 KIT PRKAR2B PLK2 DLG3 GRIN2B PTPRN RASGRF1 HTR4 ATP2A2 GABRA5 VSNL1 STXBP1 SNCB SLC38A1 AP2M1 OXCT1 SYT13 FJX1 GLRA2 SCN3B MEF2C SPCS1 GRIA3 CRHBP VAMP2 YWHAG GRIN3A FGF12 KCNQ5 NETO1 NCDN EPHA5 TRHDE CDC42 BLOC1S6 SYT16 CACNB1 SCN4B SYT1 DOC2A CHRM4 GABRB3 KCNH7 GNAL KCNAB2 GABBR2 CACNG2 DNM1 PCDH8 PANX1 ICA1 AKAP5 PDE8B PNKD PPP3CB SYP FGF140.167512
antigen processing and presentation of exogenous peptide antigen via MHC class I, TAP-dependentPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PS C4 PSMA3 PSMA40.16912155
mitotic G1 DNA damage checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.16912155
G1 DNA damage checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.16912155
mitotic G1/S transition checkpointPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.16912155
regulation of mitochondrion organizationVPS11 BECN1 YWHAZ PSMD8 MLLT11 DDHD2 DNM1L HAX1 PARK2 FAM162A BAG4 NRG1 YWHAB UGCG LRPPRC YWHAG HK1 GSK3B OPA1 MPV17L20.17460706
synaptic vesicle localizationCDK5 NAPA RAB3B RPH3A PFN2 SYT5 RAB3C PARK2 SNAP25 RAB3A AP3M2 STXBP1 SYT13 BLOC1S2 VAMP2 BLOC1S6 SYT16 SYT1 DOC2A FGF140.17460706
cellular macromolecule catabolic processVPS11 ERLEC1 USP5 KCTD13 PCYOX1L PSMD8 PSMC2 ABCE1 PPP2CA PSMB2 USP11 PPT1 LGMN PPP2R1A RAB7A PSMB3 CYCS PARK2 PRKACA NDFIP1 USP10 UBXN11 FBXO9 PRICKLE1 FBXL2 PSMD12 PLK2 RLIM RNF185 VPS25 PSMA5 GBA VPS4B LRPPRC PSMB6 UBE2N PSMC4 COPS3 UCHL1 RNF41 UBE2W PSMA3 GSK3B PSMA4 GLMN BBS7 RNF14 RNF4 UCHL5 NEDD4L0.1791180
NADH metabolic processIDH3G MDH2 IDH3B ENO2 MDH1 PGK1 HK1 PPP2R5D0.18005189
insulin receptor signaling pathwayATP6V1F ATP6V1E1 ATP6AP1 ATP6V1B2 PSMD8 PSMC2 ATP6V0D1 PSMB2 ATP6V1C1 GRIN2A PSMB3 PRKAG1 ATP6V1A RASGRP1 NRG1 FGF9 PSMD12 KIT YWHAB GRIN2B RASGRF1 PSMA5 ATP6V0A1 PSMB6 PSMC4 PSMA3 ATP6V1H PTPRE PSMA4 ATP6V1D OSBPL80.18096228
NIK/NF-kappaB signalingMAS1 PSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 COPS8 PSMB6 PSMC4 PSMA3 PSMA40.18096228
positive regulation of exocytosisSNX4 CDK5 PLCB1 ATP6AP1 RAB7A SCAMP5 RAB3A VSNL1 STXBP1 RAB27B VPS4B CDK5R20. 8096228
secretion by cellVPS33B CBLN4 TUBA4A SLC32A1 SNX4 CDK5 GAD1 GAD2 NAPA RAB3B SLC25A4 RPH3A RBP4 PLCB1 PFN2 SYT5 ATP6AP1 PAK1 ALDH5A1 CHP1 SCAMP1 NRXN3 CHRNB2 SCFD2 PPT1 HTR2A DNM1L NNAT SCG5 PCSK1 RAB7A SLC6A1 ENY2 RAB3C PARK2 RASGRP1 SCAMP5 PRKACA NSF SNAP25 HABP4 KCNC2 RAB3A VPS33A KIT PRKAR2B VAMP1 PPIA PTPRN ATP2A2 VSNL1 STXBP1 RAB27B OXCT1 NECAB3 VPS4B SYT13 MEF2C SPCS1 CRHBP VAMP2 RALB EPHA5 BLOC1S6 SYT16 CDK5R2 SYT1 DOC2A GLMN PANX1 ARHGAP44 ICA1 AKAP5 PDE8B PPP3CB0.18096228
protein ubiquitination involved in ubiquitin-dependent protein catabolic processPSMD8 PSMC2 PSMB2 PSMB3 PARK2 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA4 RNF14 NEDD4L0.18127032
neuron-neuron synaptic transmissionCDK5 NAPA RAB3B PAK1 CHRNB2 CAMK4 CACNB4 GABRA1 HTR2A GRIN2A SLC6A1 PARK2 PRKACA GABRG2 STXBP1 GLRA2 MEF2C GRIA3 CRHBP GRIN3A SYT1 DNM1 PNKD0.1909 45
regulation of protein catabolic processVPS11 ERLEC1 USP5 PSMD8 PSMC2 PSMB2 USP11 RAB7A PSMB3 PARK2 PRKACA NDFIP1 USP10 NSF NRG1 PRICKLE1 PSMD12 PLK2 PSMA5 GBA PSMB6 PSMC4 PSMA3 CDC42 DYNC1LI1 GSK3B LCMT1 PSMA4 GLMN BBS7 RNF14 UCHL5 NEDD4L0.1909145
cellular cation homeostasisATP6V1F ATP5B ATP6V1E1 CALB1 XK GNG3 CCKBR ATP6AP1 ATP6V1B2 ATP6V0D1 IMMT CHP1 SV2A GSTO1 ATP6V1C1 CACNB4 PPT1 HTR2A RAB7A ATP6V1A PVALB PRKACA NDFIP1 ANXA6 ERO1A ATP2B3 ATP1A1 ANXA7 ATP2A2 SLC8A3 ATP6V0A1 SLC22A17 RAP1GDS1 ISCU ATP1A3 ATP6V1H CALB2 SLC30A3 MICU1 ATP6V1D AKAP5 NEDD4L0.1909 45
secretion VPS33B CBLN4 TUBA4A SLC32A1 SNX4 CDK5 GAD1 GAD2 NAPA RAB3B SLC25A4 RPH3A RBP4 PLCB1 CCKBR PFN2 SYT5 ATP6AP1 PAK1 ALDH5A1 CHP1 SCAMP1 NRXN3 CHRNB2 SCFD2 CACNB4 PPT1 HTR2A DNM1L NNAT SCG5 PCSK1 RAB7A SLC6A1 ENY2 RAB3C PARK2 CDO1 RASGRP1 SCAMP5 PRKACA NSF SNAP25 NRG1 HABP4 KCNC2 RAB3A VPS33A KIT PRKAR2B VAMP1 PRKCI PPIA PTPRN ATP2A2 MAPK9 VSNL1 STXBP1 RAB27B OXCT1 NECAB3 VPS4B SYT13 MEF2C SPCS1 CRHBP VAMP2 RALB EPHA5 BLOC1S6 SYT16 CDK5R2 ACSL4 SYT1 DOC2A GLMN PANX1 ARHGAP44 ICA1 AKAP5 PDE8B PPP3CB0.19110885
protein localization to mitochondrionTOMM20 VPS11 YWHAZ PSMD8 TIMM17A DNM1L HAX1 PARK2 TOMM34 TOMM70A TOMM22 BAG4 NRG1 YWHAB MAPK9 UGCG YWHAG DNAJC19 HK1 MTX30.19754111
single-organism behaviorRCAN2 CDK5 CALB1 C12orf10 PLCB1 PAK1 HPRT1 KCND2 NRXN3 LRRTM1 CHRNB2 CAMK4 CACNB4 PPT1 HTR2A GRIN2A SLC6A1 KCNAB1 PDE1B PJA2 PARK2 SEZ6 SNAP25 GABRG2 CNTNAP2 KIT PRKAR2B SCN8A PLK2 STS GRIN2B RASGRF1 GABRA5 MEF2C CRHBP UCHL1 SERPINF1 FGF12 NETO1 ATP1A3 PAK7 BBS4 DNM1 PDE8B PPP3CB FGF140.19885474
carbohydrate derivative metabolic processDGUOK COX8A B4GALT6 NDUFB5 ATP5B SEC23A PTDSS1 PRPS1 OLA1 RRM2B MPP1 NDUFA5 PLCB1 CAP2 ATP6V1B2 HPRT1 PIGB ATP5G1 ALDH5A1 CHP1 NECAB1 ACLY RFK CACNB4 ENTPD5 RRM1 DLD HTR2A DNM1L PRKAG1 ATP6V1A CYCS PDE1B ENO2 NDUFA9 PARP2 TSTA3 UQCRC1 B4GAT1 KIT PDE10A ABHD10 ARSG GUCY1B3 STS DLG3 CMAS HTR4 PGK1 UQCRC2 NANS NECAB3 GBA UGCG G6PC3 ATP6V0A1 BPGM ST3GAL3 PGAP3 WBSCR17 HK1 IMPAD1 ST8SIA3 HPCA PORCN B3GALT1 NDUFS3 GBAS NDUFS4 NDUFV2 GNAL MCFD2 ATP5H PPP2R5D GNPDA2 GABBR2 NDUFAB1 MAT2B EXT1 ATP5A1 AKAP5 PDE8B0.2025414
response to pHASIC2 CHP1 LGMN SST STS GBA SERPINF10.2046587
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inorganic cation transmembrane transportCOX8A ATP6V1F ATP5B ATP6V1E1 SLC9A7 KCNIP1 ATP6AP1 ATP6V1B2 KCND2 ATP5G1 ATP6V0D1 ASIC2 CHP1 HCN1 GSTO1 ATP6V1C1 CACNB4 KCNAB1 ATP6V1A CACNG3 SLC9A6 COX7A2 PRKACA UQCRC1 ATP2B3 KCNC2 SCN8A ATP1A1 UQCRFS1 GRIN2B ATP2A2 SLC8A3 ATP6V0A1 SCN3B VAMP2 GRIN3A FGF12 KCNQ5 ATP1A3 ATP6V1H CACNB1 SCN4B SLC30A3 MICU1 CACNA2D1 KCNH7 ATP5H SLC9B2 KCNAB2 CACNG2 PANX1 KCNIP4 DPP6 ATP5A1 SCN2A NEDD4L FGF140.20561475
coenzyme biosynthetic processPNPO PDHB ACLY RFK DLD DLAT NMNAT2 NDUFA9 PDP1 ELOVL6 ELOVL4 PTS PDK3 ACSL4 MAT2B0.20751355
transition metal ion homeostasisATP6V1F ATP6V1E1 ATP6AP1 ATP6V1B2 ATP6V0D1 ATP6V1C1 ATP6V1A PARK2 NDFIP1 ATP6V0A1 SLC22A17 ISCU ATP6V1H SLC30A3 ATP6V1D0.20751355
regulation of cellular amino acid metabolic processPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.20751355
Rab protein signal transductionDNAJC27 RAB3B RAB7A RAB3C RAB6B RAB3A RAB39B RAB27B IFT22 GDI10.20751355
antigen processing and presentation of exogenous peptide antigen via MHC class IPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PS C4 PSMA3 PSMA40.20751355
regulation of protein ubiquitination involved in ubiquitin-dependent protein catabolic processPSMD8 PSMC2 PSMB2 PSMB3 PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.20751355
positive regulation of cell cycle processBECN1 PLCB1 PSMD8 PSMC2 PSMB2 UBE2E2 PSMB3 PRKACA PLRG1 PSMD12 PSMA5 VPS4B PSMB6 PSMC4 PSMA3 CDC42 DYNC1LI1 PSMA40.21398172
regulation of cell cycle arrestCDK5 PSMD8 PSMC2 PSMB2 PSMB3 PRKACA PSMD12 PSMA5 PSMB6 PSMC4 PSMA3 PSMA40.21677989
synaptic transmission, dopaminergicCDK5 RAB3B CHRNB2 PARK2 CRHBP PNKD0.22842254
glutamate metabolic processGAD1 GAD2 GOT1 ALDH5A1 OAT GOT20.228422 4
microtubule-based movementCOPG1 SPA17 NDEL1 RASGRP1 IFT52 CFAP20 AP3M2 LRPPRC BLOC1S2 UCHL1 KATNB1 CDC42 BLOC1S6 DYNC1LI1 ACTR10 BBS4 OPA1 DYNC1I1 KIF3A0.23511918
establishment of protein localization to mitochondrionTOMM20 VPS11 YWHAZ PSMD8 TIMM17A HAX1 PARK2 TOMM34 TOMM70A TOMM22 BAG4 NRG1 YWHAB MAPK9 UGCG YWHAG DNAJC19 HK1 MTX30.23511918
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0045926 1.67E-06 6.67616048 2.24864738 12 79
GO:0010043 2.14E-06 15.7883772 0.65466949 7 23
GO:0019219 5.52E-06 2.44962515 24.8489767 46 873
GO:0060255 1.05E-05 2.25090791 38.3123971 61 1346
GO:0051252 1.10E-05 2.43551146 22.2587626 42 782
GO:0071294 1.16E-05 25.387931 0.34156669 5 12
GO:0006357 1.46E-05 2.823148 12.1256175 28 426
GO:0090304 2.54E-05 2.23360364 29.6024465 50 1040
GO:1903507 3.40E-05 3.11298851 8.02681722 21 282
GO:0045934 3.42E-05 2.95374597 9.30769231 23 327
GO:0010558 3.59E-05 2.94329207 9.3361562 23 328
GO:0050793 3.65E-05 2.38431677 19.3839097 37 681
GO:0051171 3.85E-05 2.21917184 27.4961186 47 966
GO:0010468 3.90E-05 2.24149235 25.8452129 45 908
GO:1902679 3.99E-05 3.07522727 8.11220889 21 285
GO:0001701 4.11E-05 4.67600193 3.04563632 12 107
GO:0009890 4.31E-05 2.83975457 10.1046813 24 355
GO:0051253 4.66E-05 3.03831461 8.19760056 21 288
GO:0000122 4.85E-05 3.61608212 5.20889203 16 183
GO:1990267 4.97E-05 7.23893805 1.36626676 8 48
GO:0016070 5.15E-05 2.19806141 26.9553046 46 947
GO:0010556 5.64E-05 2.22529706 24.5643378 43 863
GO:0006366 6.30E-05 2.57061263 13.1218537 28 461
GO:0006355 6.44E-05 2.27161863 21.4617737 39 754
GO:0040007 6.71E-05 2.87837838 9.05151729 22 318
GO:0006351 7.03E-05 2.24376502 22.3441543 40 785
GO:2000112 7.04E-05 2.21297468 23.9665961 42 842
GO:0071276 7.05E-05 28.2051282 0.25617502 4 9
GO:0019222 7.16E-05 2.05590232 47.1077394 68 1655
GO:1903506 7.49E-05 2.25254065 21.6040932 39 759
GO:0097659 8.15E-05 2.2255144 22.4864738 40 790
GO:2001141 8.20E-05 2.24122052 21.6894848 39 762
GO:0019438 9.26E-05 2.14323561 26.7275935 45 939
GO:0010605 0.00010023 2.365117 16.423665 32 577
GO:0018130 0.00010032 2.13408731 26.8129852 45 942
GO:0051172 0.00010421 2.7204455 9.99082569 23 351
GO:0080090 0.00011066 2.02803933 39.2232416 59 1378
GO:0031323 0.00011252 2.02327359 40.16255 60 1411
GO:0034654 0.00011919 2.12571429 26.1583157 44 919
GO:0006725 0.00012354 2.02891958 36.6330275 56 1287
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GO:0009059 0.00014578 2.04738364 31.5095272 50 1107
GO:0032774 0.00014873 2.15144673 23.0842155 40 811
GO:0043170 0.00017809 2.00292013 60.2865208 80 2118
GO:0009889 0.00018157 2.07728074 26.6137379 44 935
GO:0045892 0.00018952 2.86655773 7.71371442 19 271
GO:0010467 0.0001908 2.01186573 32.7050106 51 1149
GO:1901360 0.00024373 1.95634191 38.3977888 57 1349
GO:1901362 0.00025358 2.0288966 27.8376853 45 978
GO:0031327 0.00025465 2.59304703 9.90543402 22 348
GO:0044260 0.00027351 1.93992346 55.81769 75 1961
GO:0031326 0.00027753 2.03892827 26.2437074 43 922
GO:0034645 0.00028039 1.99184764 30.5417549 48 1073
GO:0030278 0.00028438 5.4459843 1.73629734 8 61
GO:0042475 0.00030712 10.428499 0.6262056 5 22
GO:0031324 0.0003096 2.22334537 16.6513761 31 585
GO:0040008 0.00031039 3.02607023 6.09127264 16 214
GO:0009790 0.00031773 2.82004593 7.37214773 18 259
GO:0051726 0.00031773 2.82004593 7.37214773 18 259
GO:0006139 0.00032653 1.94391361 35.1529052 53 1235
GO:0042476 0.00032873 7.64347826 0.96777229 6 34
GO:0044271 0.00034617 1.96878726 30.7979299 48 1082
GO:2000113 0.00035559 2.64163916 8.76687838 20 308
GO:0010629 0.00037159 2.56980769 9.47847565 21 333
GO:0046483 0.00047491 1.90025482 36.5476359 54 1284
GO:0065007 0.0004793 2.18932662 84.8793225 101 2982
GO:0051254 0.00050002 2.45351474 10.3893202 22 365
GO:0045944 0.00053026 2.77173913 7.03058104 17 247
GO:0050789 0.00053666 2.07937599 80.3820278 97 2824
GO:0045913 0.00057862 8.85775862 0.71159727 5 25
GO:0043009 0.0006032 3.2160701 4.61115032 13 162
GO:0045935 0.00061064 2.32652107 11.983298 24 421
GO:0048519 0.00061888 1.88182454 35.0959774 52 1233
GO:0009792 0.00063984 3.19382716 4.63961421 13 163
GO:0045893 0.00067279 2.44229358 9.90543402 21 348
GO:1903508 0.00067279 2.44229358 9.90543402 21 348
GO:0010628 0.00070088 2.30084582 12.0971536 24 425
GO:0051093 0.0007317 2.68504544 7.22982828 17 254
GO:1902680 0.00078249 2.41024169 10.0192896 21 352
GO:1901576 0.0009379 1.81674609 41.1872501 58 1447
GO:0001655 0.00101841 3.63063063 3.13102799 10 110
GO:0031958 0.00113483 20.9745763 0.22771113 3 8
GO:2000810 0.00113483 20.9745763 0.22771113 3 8
GO:0044249 0.00117461 1.79621302 40.5895084 57 1426
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GO:0009892 0.00125368 1.99750312 18.8430957 32 662
GO:0046620 0.00138496 7.07758621 0.85391673 5 30
GO:0042733 0.00140265 10.0512821 0.51235004 4 18
GO:0001503 0.00143575 3.45345345 3.27334745 10 115
GO:0051173 0.00148247 2.16261428 12.7518231 24 448
GO:0010557 0.00150348 2.23172906 11.2717008 22 396
GO:0048856 0.00155205 1.76118742 43.8343919 60 1540
GO:0009058 0.00164696 1.75887334 42.0411668 58 1477
GO:0046621 0.00166701 17.4745763 0.25617502 3 9
GO:0008283 0.00181534 2.04336831 15.2566455 27 536
GO:0001822 0.00182459 3.60714286 2.81792519 9 99
GO:0006807 0.00187705 1.74028234 45.0868031 61 1584
GO:0031328 0.00192858 2.1468435 12.2394731 23 430
GO:0034641 0.00193831 1.74198568 42.2973418 58 1486
GO:0010675 0.00194065 5.20339343 1.33780287 6 47
GO:0010564 0.00202241 3.07692308 4.01340861 11 141
GO:0051148 0.00212513 8.79059829 0.56927782 4 20
GO:0061005 0.00212513 8.79059829 0.56927782 4 20
GO:0009891 0.00231556 2.1122449 12.4102564 23 436
GO:0051154 0.0023322 14.9745763 0.28463891 3 10
GO:0035509 0.00236604 69.394958 0.08539167 2 3
GO:0044332 0.00236604 69.394958 0.08539167 2 3
GO:1903347 0.00236604 69.394958 0.08539167 2 3
GO:0045595 0.00238766 2.04756795 13.9757704 25 491
GO:0006109 0.002413 4.95894843 1.39473065 6 49
GO:0003007 0.00246169 4.23684211 1.8786168 7 66
GO:0048869 0.00246248 1.74664172 34.3559163 49 1207
GO:0006473 0.00246942 6.09542212 0.96777229 5 34
GO:0030856 0.00246942 6.09542212 0.96777229 5 34
GO:0009888 0.00252577 2.03770477 14.0326982 25 493
GO:0046686 0.00256803 8.27149321 0.59774171 4 21
GO:0072001 0.00257047 3.41306391 2.96024465 9 104
GO:0007507 0.00296941 2.91459854 4.21265585 11 148
GO:0010676 0.00307046 7.81006648 0.6262056 4 22
GO:0071704 0.00313218 1.76968601 74.3761468 89 2613
GO:2000677 0.00314055 13.0995763 0.3131028 3 11
GO:0045596 0.00315361 2.62620217 5.52199482 13 194
GO:0044767 0.00315889 1.68559643 46.9084921 62 1648
GO:0030326 0.00319734 5.69938821 1.02470007 5 36
GO:0035113 0.00319734 5.69938821 1.02470007 5 36
GO:0033043 0.00324154 2.30039304 8.28299224 17 291
GO:0048598 0.00329746 2.87122302 4.26958363 11 150
GO:0007049 0.003387 2.0406247 12.780287 23 449
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GO:0008152 0.00347288 1.88440398 85.6763115 99 3010
GO:0030279 0.00363612 7.39721098 0.65466949 4 23
GO:0048871 0.00376245 3.49492769 2.56175018 8 90
GO:0044237 0.00377997 1.74042951 73.6360856 88 2587
GO:0045786 0.00378643 2.98488571 3.7287697 10 131
GO:0072358 0.00386849 2.25623794 8.42531169 17 296
GO:0072359 0.00386849 2.25623794 8.42531169 17 296
GO:0009653 0.00398923 1.77262194 24.4504822 37 859
GO:0044262 0.00402871 3.45196716 2.59021407 8 91
GO:2000756 0.00410105 11.6412429 0.34156669 3 12
GO:0048523 0.00423236 1.69996956 32.4772995 46 1141
GO:0007009 0.00424866 3.14173024 3.18795578 9 112
GO:0030522 0.00437123 3.78096757 2.07786403 7 73
GO:0014706 0.00450775 3.11074863 3.21641967 9 113
GO:0048729 0.00452777 2.6125364 5.09503646 12 179
GO:0060429 0.00459297 2.21363759 8.56763115 17 301
GO:0032502 0.00459334 1.64648008 47.5631616 62 1671
GO:0010604 0.00460009 1.79715989 21.2340626 33 746
GO:0006378 0.00464393 34.6890756 0.11385556 2 4
GO:0010586 0.00464393 34.6890756 0.11385556 2 4
GO:0035507 0.00464393 34.6890756 0.11385556 2 4
GO:0035947 0.00464393 34.6890756 0.11385556 2 4
GO:0043153 0.00464393 34.6890756 0.11385556 2 4
GO:0043631 0.00464393 34.6890756 0.11385556 2 4
GO:0048368 0.00464393 34.6890756 0.11385556 2 4
GO:2000628 0.00464393 34.6890756 0.11385556 2 4
GO:2000630 0.00464393 34.6890756 0.11385556 2 4
GO:0007517 0.00477904 3.08035714 3.24488356 9 114
GO:0009887 0.00478439 2.32445665 7.17290049 15 252
GO:0010035 0.00491347 2.70952381 4.49729475 11 158
GO:0045667 0.00509769 5.04310345 1.13855563 5 40
GO:0060537 0.00566991 2.99255952 3.33027523 9 117
GO:0010942 0.00572423 2.42901235 5.9204893 13 208
GO:0009893 0.00579694 1.69919023 27.6099741 40 970
GO:0022402 0.00598194 2.10204894 9.53540343 18 335
GO:2000026 0.00600555 1.8863315 14.9720066 25 526
GO:0048513 0.00636315 1.7200692 24.251235 36 852
GO:0035872 0.00650892 9.52003082 0.39849447 3 14
GO:0045668 0.00650892 9.52003082 0.39849447 3 14
GO:0051153 0.00660165 6.10479376 0.76852505 4 27
GO:0051146 0.00675901 3.46076998 2.24864738 7 79
GO:0048518 0.00683827 1.6099061 43.4928252 57 1528
GO:0044238 0.00696648 1.65180613 71.5866855 85 2515
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GO:0061061 0.00697366 2.4587156 5.37967537 12 189
GO:0016569 0.00723618 3.41252103 2.27711127 7 80
GO:0016570 0.00723618 3.41252103 2.27711127 7 80
GO:0048738 0.00726328 3.86561265 1.73629734 6 61
GO:0009648 0.007596 23.1204482 0.14231945 2 5
GO:0009950 0.007596 23.1204482 0.14231945 2 5
GO:0030903 0.007596 23.1204482 0.14231945 2 5
GO:0034629 0.007596 23.1204482 0.14231945 2 5
GO:0043616 0.007596 23.1204482 0.14231945 2 5
GO:0048339 0.007596 23.1204482 0.14231945 2 5
GO:0072364 0.007596 23.1204482 0.14231945 2 5
GO:0090527 0.007596 23.1204482 0.14231945 2 5
GO:2000696 0.007596 23.1204482 0.14231945 2 5
GO:0043543 0.00768701 4.5214412 1.2524112 5 44
GO:0051493 0.00774306 2.66599933 4.12726417 10 145
GO:0003012 0.00783361 2.83082707 3.50105857 9 123
GO:0015931 0.00845515 4.40732759 1.28087509 5 45
GO:0035107 0.00845515 4.40732759 1.28087509 5 45
GO:0035108 0.00845515 4.40732759 1.28087509 5 45
GO:0071241 0.00848824 3.72814645 1.79322512 6 63
GO:0043065 0.00853797 2.38814397 5.52199482 12 194
GO:0043068 0.0092359 2.36098923 5.57892261 12 196
GO:0035265 0.00927497 4.29878049 1.30933898 5 46
GO:0003229 0.00960681 8.05149935 0.45542225 3 16
GO:0035850 0.00960681 8.05149935 0.45542225 3 16
GO:0045599 0.00960681 8.05149935 0.45542225 3 16
GO:1901983 0.00960681 8.05149935 0.45542225 3 16
GO:0045778 0.00965469 5.3964497 0.85391673 4 30
GO:0018205 0.0098552 3.6 1.85015291 6 65
GO:0051239 0.00998322 1.69715833 21.4617737 32 754
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Term
negative regulation of growth
response to zinc ion
regulation of nucleobase-containing compound metabolic process
regulation of macromolecule metabolic process
regulation of RNA metabolic process
cellular response to zinc ion
regulation of transcription from RNA polymerase II promoter
nucleic acid metabolic process
negative regulation of nucleic acid-templated transcription
negative regulation of nucleobase-containing compound metabolic process
negative regulation of macromolecule biosynthetic process
regulation of developmental process
regulation of nitrogen compound metabolic process
regulation of gene expression
negative regulation of RNA biosynthetic process
in utero embryonic development
negative regulation of biosynthetic process
negative regulation of RNA metabolic process
negative regulation of transcription from RNA polymerase II promoter
response to transition metal nanoparticle
RNA metabolic process
regulation of macromolecule biosynthetic process
transcription from RNA polymerase II promoter
regulation of transcription, DNA-templated
growth
transcription, DNA-templated
regulation of cellular macromolecule biosynthetic process
cellular response to cadmium ion
regulation of metabolic process
regulation of nucleic acid-templated transcription
nucleic acid-templated transcription
regulation of RNA biosynthetic process
aromatic compound biosynthetic process
negative regulation of macromolecule metabolic process
heterocycle biosynthetic process
negative regulation of nitrogen compound metabolic process
regulation of primary metabolic process
regulation of cellular metabolic process
nucleobase-containing compound biosynthetic process
cellular aromatic compound metabolic process
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regulation of biosynthetic process
negative regulation of transcription, DNA-templated
gene expression
organic cyclic compound metabolic process
organic cyclic compound biosynthetic process
negative regulation of cellular biosynthetic process
cellular macromolecule metabolic process
regulation of cellular biosynthetic process
cellular macromolecule biosynthetic process
regulation of ossification
odontogenesis of dentin-containing tooth
negative regulation of cellular metabolic process
regulation of growth
embryo development
regulation of cell cycle
nucleobase-containing compound metabolic process
odontogenesis
cellular nitrogen compound biosynthetic process
negative regulation of cellular macromolecule biosynthetic process
negative regulation of gene expression
heterocycle metabolic process
biological regulation
positive regulation of RNA metabolic process
positive regulation of transcription from RNA polymerase II promoter
regulation of biological process
positive regulation of carbohydrate metabolic process
chordate embryonic development
positive regulation of nucleobase-containing compound metabolic process
negative regulation of biological process
embryo development ending in birth or egg hatching
positive regulation of transcription, DNA-templated
positive regulation of nucleic acid-templated transcription
positive regulation of gene expression
negative regulation of developmental process
positive regulation of RNA biosynthetic process
organic substance biosynthetic process
urogenital system development
corticosteroid receptor signaling pathway
regulation of bicellular tight junction assembly
cellular biosynthetic process
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negative regulation of metabolic process
regulation of organ growth
embryonic digit morphogenesis
ossification
positive regulation of nitrogen compound metabolic process
positive regulation of macromolecule biosynthetic process
anatomical structure development
biosynthetic process
negative regulation of organ growth
cell proliferation
kidney development
nitrogen compound metabolic process
positive regulation of cellular biosynthetic process
cellular nitrogen compound metabolic process
regulation of cellular carbohydrate metabolic process
regulation of cell cycle process
negative regulation of muscle cell differentiation
cell differentiation involved in kidney development
positive regulation of biosynthetic process
negative regulation of striated muscle cell differentiation
negative regulation of myosin-light-chain-phosphatase activity
Wnt signaling pathway involved in dorsal/ventral axis specification
negative regulation of bicellular tight junction assembly
regulation of cell differentiation




regulation of epithelial cell differentiation
tissue development
response to cadmium ion
renal system development
heart development
positive regulation of cellular carbohydrate metabolic process
organic substance metabolic process
regulation of transcription regulatory region DNA binding




regulation of organelle organization
embryonic morphogenesis
cell cycle
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metabolic process
negative regulation of ossification
multicellular organismal homeostasis
cellular metabolic process




cellular carbohydrate metabolic process
regulation of peptidyl-lysine acetylation
negative regulation of cellular process
plasma membrane organization
intracellular receptor signaling pathway




positive regulation of macromolecule metabolic process
mRNA polyadenylation
miRNA metabolic process
regulation of myosin-light-chain-phosphatase activity
regulation of gluconeogenesis by regulation of transcription from RNA polymerase II promoter
entrainment of circadian clock by photoperiod
RNA polyadenylation
lateral mesoderm development
regulation of miRNA metabolic process
positive regulation of miRNA metabolic process
muscle organ development
organ morphogenesis
response to inorganic substance
regulation of osteoblast differentiation
muscle tissue development
positive regulation of cell death
positive regulation of metabolic process
cell cycle process
regulation of multicellular organismal development
organ development
nucleotide-binding domain, leucine rich repeat containing receptor signaling pathway
negative regulation of osteoblast differentiation
regulation of striated muscle cell differentiation
striated muscle cell differentiation
positive regulation of biological process
primary metabolic process
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cellular protein complex localization
keratinocyte proliferation
paraxial mesoderm development
regulation of cellular ketone metabolic process by regulation of transcription from RNA polymerase II promoter
actin filament reorganization
regulation of epithelial cell differentiation involved in kidney development
protein acylation





cellular response to inorganic substance
positive regulation of apoptotic process
positive regulation of programmed cell death
organ growth
ventricular cardiac muscle tissue development
epithelial cell differentiation involved in kidney development
negative regulation of fat cell differentiation
regulation of protein acetylation
positive regulation of ossification
peptidyl-lysine modification
regulation of multicellular organismal process
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Genes padjust
PNPT1 GJA1 WWC3 MT1F MSX1 FLCN PTCH1 MT1G MT1E MT1M MT1H PI160.00327742
P2RX7 MT1F MT1G CA2 MT1E MT1M MT1H0.00327742
KLF15 PNPT1 ZNF471 AHNAK GJA1 WWC3 NUPR1 P2RX7 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL30.00564802
KLF15 PNPT1 ZNF471 LRP4 AHNAK GJA1 WWC3 NUPR1 P2RX7 MARCH8 FGF17 EYA2 STK38 RBM14 TOB2 HDAC4 SAFB2 MSX1 PPP2R1B RXRA IKBKB SASH1 TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 ROCK1 SNX33 RAMP1 PPP1R13L FRYL ARAP1 ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 CTDSP2 PI16 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.00593641
KLF15 PNPT1 ZNF471 AHNAK WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL30.00593641
MT1F MT1G MT1E MT1M MT1H0.00593641
KLF15 WWC3 RBM14 HDAC4 MSX1 RXRA IKBKB ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 NACC2 CRY1 PPP1R13L ID4 HIF3A KAT2A RFX2 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 MICAL30.00638488
KLF15 PNPT1 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.00751821
WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 HIF3A TCP10L FOXO1 RELA DOT1L0.00751821
GJA1 WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 HIF3A GPER1 TCP10L FOXO1 RELA DOT1L0.0075182
GJA1 WWC3 MARCH8 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 HIF3A TCP10L FOXO1 RELA DOT1L0.00751821
PNPT1 PRKX LRP4 GJA1 WWC3 NUPR1 P2RX7 TOB2 HDAC4 ADGRV1 MSX1 RXRA IKBKB SASH1 CDC42EP4 ZIC2 FLCN PTCH1 PCID2 YAP1 ID3 CA2 GNA12 ROCK1 PPP1R13L SPR ARAP1 ID4 SLC39A12 GPER1 FOXO1 FOXC1 MAN2A1 EHD2 PI16 RELA EPS80.0075 821
KLF15 PNPT1 ZNF471 AHNAK GJA1 WWC3 NUPR1 P2RX7 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.00751821
KLF15 ZNF471 AHNAK GJA1 WWC3 NUPR1 P2RX7 EYA2 RBM14 TOB2 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.00751821
WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 HIF3A TCP10L FOXO1 RELA DOT1L0.00751821
GJA1 CAPN2 MSX1 RXRA ANKRD11 FLCN PTCH1 DNAJB6 GNA12 KAT2A FOXC1 MAN2A10.00751821
GJA1 WWC3 MARCH8 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 HIF3A GPER1 TCP10L FOXO1 RELA DOT1L0.00751821
WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 HIF3A TCP10L FOXO1 RELA DOT1L0.00751821
WWC3 HDAC4 MSX1 RXRA FLCN IFI27 PTCH1 S100A1 ID3 NACC2 CRY1 PPP1R13L ID4 TCP10L FOXO1 RELA0.00751821
P2RX7 MT1F MT1G CA2 MT1E MT1M MT1H RELA0.00751821
KLF15 PNPT1 ZNF471 AHNAK PAN2 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.00751821
KLF15 ZNF471 GJA1 WWC3 NUPR1 MARCH8 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.00757111
KLF15 WWC3 RBM14 HDAC4 MSX1 RXRA IKBKB FLCN IFI27 PTCH1 YAP1 S100A1 ID3 NACC2 CRY1 PPP1R13L ID4 HIF3A PAPOLA KAT2A RFX2 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 MICAL30.00757111
KLF15 ZNF471 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL30.00757111
IL17RB PNPT1 LRP4 GJA1 WWC3 NUPR1 CPQ MT1F MSX1 ANKRD11 FLCN PTCH1 MT1G YAP1 MT1E MT1M PPP1R13L SPR MT1H KAT2A FOXC1 PI160.00757111
KLF15 ZNF471 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL30.00757111
KLF15 ZNF471 GJA1 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.00757111
MT1F MT1G MT1E MT1H0.00757111
KLF15 PNPT1 ZNF471 LRP4 AHNAK GJA1 AHSA2 WWC3 NUPR1 P2RX7 MARCH8 FGF17 EYA2 STK38 RBM14 TOB2 HDAC4 SAFB2 MSX1 PPP2R1B RXRA IKBKB ARHGAP17 SASH1 CDC42EP4 TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 ROCK1 SNX33 RAMP1 PPP1R13L SPR FRYL ARAP1 ID4 HIF3A PAPOLA SRGAP1 KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 CTDSP2 MID1IP1 PI16 RGL2 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.00757111
KLF15 ZNF471 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL30.00765942
KLF15 ZNF471 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL30.00785739
KLF15 ZNF471 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL30.00785739
KLF15 ZNF471 GJA1 WWC3 NUPR1 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L SPR FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 RELA GABPB2 DOT1L MICAL30.00860181
KLF15 GJA1 WWC3 P2RX7 MARCH8 STK38 HDAC4 MSX1 RXRA IKBKB ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 ROCK1 PPP1R13L ID4 HIF3A GPER1 TCP10L FOXO1 CTDSP2 PI16 RELA DOT1L0.00879129
KLF15 ZNF471 GJA1 WWC3 NUPR1 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L SPR FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 RELA GABPB2 DOT1L MICAL30.00879129
GJA1 WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 HIF3A GPER1 TCP10L FOXO1 RELA DOT1L0.00887805
KLF15 PNPT1 ZNF471 LRP4 AHNAK GJA1 WWC3 NUPR1 P2RX7 FGF17 EYA2 STK38 RBM14 HDAC4 SAFB2 MSX1 PPP2R1B RXRA IKBKB SASH1 TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 ROCK1 SNX33 RAMP1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 CTDSP2 MID1IP1 PI16 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.0090815
KLF15 PNPT1 ZNF471 LRP4 AHNAK GJA1 WWC3 NUPR1 P2RX7 FGF17 EYA2 STK38 RBM14 HDAC4 SAFB2 MSX1 PPP2R1B RXRA IKBKB SASH1 TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 ROCK1 SNX33 RAMP1 PPP1R13L FRYL ARAP1 ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 CTDSP2 MID1IP1 PI16 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.0090815
KLF15 ZNF471 GJA1 WWC3 NUPR1 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 RELA GABPB2 DOT1L MICAL30.00937321
KLF15 PNPT1 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 P2RX7 EYA2 RBM14 AK4 CPQ HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L SPR FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 EPHX1 POLN TOP3B FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.00947281
Page 71 of 232
Brain Pathology Editorial Office, Blackwell Publishing, Oxford, UK
Brain Pathology
This article is protected by copyright. All rights reserved.
PRELP KLF15 ZNF471 GJA1 WWC3 NUPR1 MARCH8 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 LRP2 RAMP1 PPP1R13L FRYL ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 MAN2A1 RELA GABPB2 DOT1L RBM4B MICAL30.0108610
KLF15 ZNF471 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 RELA GABPB2 DOT1L MICAL30.01086101
PRELP KLF15 PNPT1 ZNF471 PRKX LRP4 AHNAK TMPRSS5 GJA1 PAN2 WWC3 NUPR1 P2RX7 MARCH8 FGF17 EYA2 TYK2 STK38 RBM14 KLHL21 CPQ TOB2 HDAC4 CAPN2 SAFB2 MSX1 PPP2R1B RBMS2 RXRA IKBKB SASH1 TRIM52 ZIC2 FLCN RAD52 IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 ROCK1 LRP2 SNX33 RAMP1 PPP1R13L FRYL ARAP1 ANAPC16 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 CDC14A GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 CTDSP2 MAN2A1 NXF1 PI16 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.01265593
KLF15 ZNF471 GJA1 WWC3 NUPR1 MARCH8 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 MID1IP1 RELA GABPB2 DOT1L RBM4B MICAL30.01265593
WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 TCP10L FOXO1 RELA DOT1L0.01272128
KLF15 PNPT1 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 P2RX7 EYA2 RBM14 TOB2 HDAC4 CAPN2 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 NXF1 RELA GABPB2 DOT1L RBM4B MICAL30.01272128
KLF15 PNPT1 AKR1C2 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 P2RX7 EYA2 RBM14 AK4 CPQ HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 LRP2 RAMP1 PPP1R13L SPR FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.0 590472
KLF15 ZNF471 GJA1 WWC3 NUPR1 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L SPR FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 RELA GABPB2 DOT1L MICAL30.01593908
GJA1 WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 HIF3A TCP10L FOXO1 RELA DOT1L0.01593908
KLF15 PNPT1 ZNF471 PRKX LRP4 AHNAK GJA1 PAN2 WWC3 NUPR1 P2RX7 MARCH8 FGF17 EYA2 TYK2 STK38 RBM14 KLHL21 HDAC4 CAPN2 SAFB2 MSX1 PPP2R1B RBMS2 RXRA IKBKB SASH1 TRIM52 ZIC2 FLCN RAD52 IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 ROCK1 LRP2 SNX33 RAMP1 PPP1R13L FRYL ARAP1 ANAPC16 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 CDC14A GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 CTDSP2 MAN2A1 PI16 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.01645627
KLF15 ZNF471 GJA1 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 FOXC1 MID1IP1 RELA GABPB2 DOT1L RBM4B MICAL30.01645627
KLF15 ZNF471 GJA1 WWC3 NUPR1 EYA2 RBM14 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 LRP2 RAMP1 PPP1R13L FRYL ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 MAN2A1 RELA GABPB2 DOT1L RBM4B MICAL30.01645627
LRP4 GJA1 P2RX7 TOB2 HDAC4 PTCH1 ID3 ID40.01645627
LRP4 MSX1 ANKRD11 CA2 FOXC10.01680145
KLF15 GJA1 WWC3 P2RX7 STK38 HDAC4 MSX1 RXRA IKBKB ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 ROCK1 PPP1R13L ID4 HIF3A GPER1 TCP10L FOXO1 CTDSP2 PI16 RELA DOT1L0.01680145
IL17RB PNPT1 GJA1 WWC3 MT1F MSX1 FLCN PTCH1 MT1G YAP1 MT1E MT1M SPR MT1H FOXC1 PI160.0 680145
LRP4 GJA1 EYA2 CAPN2 MSX1 RXRA ANKRD11 ZIC2 FLCN PTCH1 YAP1 ID3 DNAJB6 GNA12 PPP1R13L KAT2A FOXC1 MAN2A10.01680145
PNPT1 NUPR1 RBM14 KLHL21 MSX1 FLCN PTCH1 PCID2 ID3 NACC2 CRY1 CENPJ CDC14A GPER1 FOXC1 CTDSP2 CAB39L DOT1L0.01680145
KLF15 PNPT1 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 P2RX7 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.0168037
LRP4 MSX1 ANKRD11 ID3 CA2 FOXC10.0 680 7
KLF15 ZNF471 GJA1 WWC3 NUPR1 CHDH P2RX7 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L SPR FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.01740482
GJA1 WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 TCP10L FOXO1 RELA DOT1L0.01759009
GJA1 WWC3 HDAC4 MSX1 RXRA ZIC2 FLCN IFI27 PTCH1 S100A1 ID3 DNAJB6 NACC2 CRY1 PPP1R13L ID4 GPER1 TCP10L FOXO1 RELA DOT1L0.01809017
KLF15 PNPT1 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 P2RX7 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 RAMP1 PPP1R13L SPR FRYL ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.02261567
IL17RB KLF15 PNPT1 AKR1C2 ZNF471 PRKX LRP4 AHNAK GJA1 PAN2 AHSA2 WWC3 SLC5A3 NUPR1 P2RX7 MARCH8 FGF17 EYA2 TYK2 STK38 RBM14 KLHL21 CPQ TOB2 MT1F HDAC4 CAPN2 SAFB2 GPR146 ADGRV1 MSX1 MRAS SYTL4 PPP2R1B RXRA IKBKB RFTN2 ARHGAP17 SASH1 ANKRD11 CDC42EP4 TRIM52 ZIC2 FLCN RAD52 IFI27 TMEM165 PTCH1 PCID2 MT1G YAP1 S100A1 ID3 CD151 CA2 ZFHX2 DNAJB6 NACC2 MT1E GNA12 CRY1 ROCK1 LRP2 SNX33 MT1M RAMP1 PPP1R13L SPR FRYL ARAP1 BCAT2 ID4 HIF3A PAPOLA SRGAP1 SLC39A12 TNS3 MT1H KAT2A CENPJ RFX2 ZNF347 CDC14A GPER1 TCP10L FOXO1 FOXC1 CTDSP2 MID1IP1 MAN2A1 EHD2 PI16 RGL2 RELA GABPB2 EPS8 CAB39L MAP4K5 DOT1L RBM4B MICAL30.02261567
KLF15 PNPT1 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 MICAL30.02323565
KLF15 RBM14 HDAC4 MSX1 RXRA IKBKB FLCN YAP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 MICAL30.02420513
IL17RB KLF15 PNPT1 AKR1C2 ZNF471 PRKX LRP4 AHNAK GJA1 PAN2 AHSA2 WWC3 SLC5A3 NUPR1 P2RX7 MARCH8 FGF17 EYA2 TYK2 STK38 RBM14 KLHL21 TOB2 MT1F HDAC4 CAPN2 SAFB2 GPR146 ADGRV1 MSX1 MRAS SYTL4 PPP2R1B RXRA IKBKB RFTN2 ARHGAP17 SASH1 CDC42EP4 TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 MT1G YAP1 S100A1 ID3 CD151 CA2 ZFHX2 DNAJB6 NACC2 MT1E GNA12 CRY1 ROCK1 LRP2 SNX33 MT1M RAMP1 PPP1R13L SPR FRYL ARAP1 ID4 HIF3A PAPOLA SRGAP1 SLC39A12 TNS3 MT1H KAT2A CENPJ RFX2 ZNF347 CDC14A GPER1 TCP10L FOXO1 FOXC1 CTDSP2 MID1IP1 MAN2A1 EHD2 PI16 RGL2 RELA GABPB2 EPS8 CAB39L MAP4K5 DOT1L RBM4B MICAL30.02420513
P2RX7 RAMP1 KAT2A GPER1 FOXO10.02571911
GJA1 CAPN2 MSX1 RXRA ANKRD11 ZIC2 FLCN PTCH1 DNAJB6 GNA12 KAT2A FOXC1 MAN2A10.02636263
KLF15 PNPT1 P2RX7 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 RAMP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 MICAL30.02636263
KLF15 PNPT1 LRP4 GJA1 WWC3 NUPR1 P2RX7 MARCH8 STK38 RBM14 TOB2 MT1F HDAC4 ADGRV1 MSX1 SYTL4 RXRA IKBKB ZIC2 FLCN IFI27 PTCH1 PCID2 MT1G YAP1 S100A1 ID3 DNAJB6 NACC2 MT1E CRY1 ROCK1 SNX33 MT1M PPP1R13L ARAP1 ID4 HIF3A SRGAP1 MT1H CDC14A GPER1 TCP10L FOXO1 FOXC1 CTDSP2 MID1IP1 PI16 RELA EPS8 CAB39L DOT1L0.02636263
GJA1 CAPN2 MSX1 RXRA ANKRD11 ZIC2 FLCN PTCH1 DNAJB6 GNA12 KAT2A FOXC1 MAN2A10.02688209
KLF15 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 MICAL30.02751277
KLF15 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 MICAL30.02751277
KLF15 GJA1 P2RX7 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 RBM4B MICAL30.02828409
LRP4 GJA1 WWC3 TOB2 HDAC4 ADGRV1 MSX1 FLCN PTCH1 YAP1 ID3 ROCK1 ID4 GPER1 FOXO1 FOXC1 PI160.0291445
KLF15 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 MICAL30.03076803
PRELP KLF15 ZNF471 GJA1 WWC3 NUPR1 CHDH P2RX7 MARCH8 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PSPH LRP2 RAMP1 PPP1R13L SPR FRYL BCAT2 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 MID1IP1 MAN2A1 ISYNA1 RELA GABPB2 DOT1L RBM4B MICAL30.03641177
KLF15 PRKX LRP4 RXRA FLCN PTCH1 YAP1 ID3 CA2 FOXC10.03904322
RBM14 CRY1 GPER10.04244557
GJA1 IKBKB ROCK10.04244557
PRELP KLF15 ZNF471 GJA1 WWC3 NUPR1 CHDH P2RX7 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PSPH LRP2 RAMP1 PPP1R13L SPR FRYL BCAT2 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 MID1IP1 MAN2A1 ISYNA1 RELA GABPB2 DOT1L RBM4B MICAL30.04340386
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KLF15 GJA1 WWC3 P2RX7 MARCH8 STK38 HDAC4 MSX1 RXRA IKBKB ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 ROCK1 PPP1R13L ID4 HIF3A GPER1 TCP10L FOXO1 CTDSP2 PI16 RELA DOT1L0.04577408
GJA1 WWC3 YAP1 FOXC1 PI160.04997275
LRP4 GJA1 MSX1 GNA120.05002 32
LRP4 GJA1 P2RX7 TOB2 HDAC4 PTCH1 ID3 ID4 VCAN FOXC10.05061418
KLF15 PNPT1 P2RX7 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 RAMP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 MICAL30.05166755
KLF15 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 RAMP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 RELA GABPB2 MICAL30.05181083
PRELP KLF15 PNPT1 AKR1C2 PRKX LRP4 GJA1 SLC5A3 NUPR1 P2RX7 FGF17 EYA2 AK4 CPQ TOB2 HDAC4 CAPN2 ADGRV1 MSX1 MRAS PPP2R1B RXRA IKBKB SASH1 ANKRD11 CDC42EP4 ZIC2 FLCN PTCH1 PCID2 MT1G YAP1 S100A1 ID3 CA2 DNAJB6 GNA12 ROCK1 LRP2 RAMP1 PPP1R13L SPR FRYL ARAP1 ID4 HIF3A SRGAP1 SLC39A12 VCAN TNS3 KAT2A CDC14A GPER1 FOXO1 FOXC1 MAN2A1 EHD2 PI16 RELA EPS80.05289053
PRELP KLF15 ZNF471 GJA1 WWC3 NUPR1 CHDH P2RX7 MARCH8 EYA2 RBM14 AK4 HDAC4 SAFB2 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 ZFHX2 DNAJB6 NACC2 CRY1 PSPH LRP2 RAMP1 PPP1R13L SPR FRYL BCAT2 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN FOXC1 MID1IP1 MAN2A1 ISYNA1 RELA GABPB2 DOT1L RBM4B MICAL30.05550806
GJA1 WWC3 PI160.05557301
AKR1C2 PRKX GJA1 NUPR1 P2RX7 FGF17 TYK2 TOB2 HDAC4 MSX1 RXRA IKBKB FLCN PTCH1 YAP1 CD151 NACC2 LRP2 ID4 TNS3 KAT2A CDC14A GPER1 FOXO1 FOXC1 RELA EPS80.05953214
KLF15 PRKX LRP4 FLCN PTCH1 YAP1 ID3 CA2 FOXC10.05953214
PRELP KLF15 PNPT1 AKR1C2 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 CHDH P2RX7 EYA2 RBM14 AK4 CPQ HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 PSPH RAMP1 PPP1R13L SPR FRYL BCAT2 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.060599 9
KLF15 RBM14 HDAC4 MSX1 RXRA IKBKB TRIM52 ZIC2 FLCN PTCH1 PCID2 YAP1 RAMP1 ID4 HIF3A KAT2A GPER1 FOXO1 FOXC1 MID1IP1 RELA GABPB2 MICAL30.06073444
KLF15 PNPT1 ZNF471 AHNAK GJA1 PAN2 WWC3 NUPR1 CHDH P2RX7 EYA2 RBM14 AK4 CPQ HDAC4 SAFB2 MSX1 RBMS2 RXRA IKBKB TRIM52 ZIC2 FLCN RAD52 IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 CRY1 PSPH RAMP1 PPP1R13L SPR FRYL BCAT2 ID4 HIF3A PAPOLA KAT2A RFX2 ZNF347 GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 RELA GABPB2 DOT1L RBM4B MICAL30.06073444
P2RX7 HDAC4 RAMP1 KAT2A GPER1 FOXO10.06073444
RBM14 KLHL21 MSX1 FLCN PCID2 NACC2 CRY1 CENPJ CDC14A GPER1 CTDSP20.06265384
HDAC4 MSX1 ID3 PI160.0645324
KLF15 PRKX PTCH1 YAP10.0645324





PRKX LRP4 GJA1 TOB2 HDAC4 ADGRV1 MSX1 IKBKB FLCN PTCH1 PCID2 YAP1 ID3 CA2 ROCK1 PPP1R13L ID4 SLC39A12 GPER1 FOXO1 FOXC1 MAN2A1 EHD2 PI16 RELA0.06762232
P2RX7 HDAC4 RAMP1 KAT2A GPER1 FOXO10.06762232
GJA1 MSX1 RXRA PTCH1 YAP1 PPP1R13L FOXC10.06762232
KLF15 PNPT1 AKR1C2 PRKX LRP4 GJA1 NUPR1 P2RX7 FGF17 EYA2 TYK2 TOB2 HDAC4 CAPN2 ADGRV1 MSX1 PPP2R1B RXRA IKBKB CDC42EP4 ZIC2 FLCN PTCH1 PCID2 MT1G YAP1 ID3 CA2 DNAJB6 GNA12 ROCK1 PPP1R13L SPR FRYL ARAP1 ID4 SRGAP1 SLC39A12 VCAN KAT2A CDC14A GPER1 FOXO1 FOXC1 MAN2A1 EHD2 PI16 RELA EPS80.06762232
KLF15 NUPR1 FLCN KAT2A FOXO10.06762232
PRKX IKBKB PTCH1 YAP1 ROCK10.06762232
KLF15 AKR1C2 PRKX LRP4 GJA1 NUPR1 P2RX7 EYA2 CPQ HDAC4 MSX1 RXRA IKBKB ZIC2 PTCH1 YAP1 ID3 CA2 ROCK1 PPP1R13L KAT2A FOXC1 MAN2A1 PI16 RELA0.06855322
MT1F MT1G MT1E MT1H0.06855322
KLF15 PRKX LRP4 FLCN PTCH1 YAP1 ID3 CA2 FOXC10.06855322
GJA1 MSX1 RXRA PTCH1 YAP1 ID3 PPP1R13L VCAN KAT2A FOXC1 PI160.07851026
P2RX7 KAT2A GPER1 FOXO10.07972556
PRELP KLF15 PNPT1 AKR1C2 ZNF471 PRKX LRP4 AHNAK TMPRSS5 GJA1 PAN2 WWC3 SLC5A3 NUPR1 CHDH P2RX7 MARCH8 FGF17 EYA2 TYK2 STK38 RBM14 AK4 KLHL21 CPQ TOB2 HDAC4 CAPN2 SAFB2 MSX1 PPP2R1B RBMS2 RXRA IKBKB SASH1 TRIM52 ZIC2 FLCN RAD52 IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 PSPH ROCK1 LRP2 SNX33 RAMP1 PPP1R13L SPR FRYL ARAP1 BCAT2 ANAPC16 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 CDC14A GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 CTDSP2 MID1IP1 MAN2A1 NXF1 ISYNA1 PI16 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.07972556
MSX1 KAT2A DOT1L0.07972556
LRP4 TOB2 HDAC4 ADGRV1 MSX1 PTCH1 YAP1 ID3 ID4 GPER1 FOXO1 FOXC1 PI160.07972556
PRELP KLF15 PNPT1 AKR1C2 PRKX LRP4 GJA1 WWC3 SLC5A3 NUPR1 P2RX7 FGF17 EYA2 TYK2 AK4 CPQ TOB2 HDAC4 CAPN2 ADGRV1 MSX1 MRAS PPP2R1B RXRA IKBKB SASH1 ANKRD11 CDC42EP4 ZIC2 FLCN PTCH1 PCID2 MT1G YAP1 S100A1 ID3 CA2 DNAJB6 GNA12 ROCK1 LRP2 RAMP1 PPP1R13L SPR FRYL ARAP1 ID4 HIF3A SRGAP1 SLC39A12 VCAN TNS3 KAT2A CDC14A GPER1 FOXO1 FOXC1 MAN2A1 EHD2 PI16 RELA EPS80.07972556
LRP4 GJA1 MSX1 PTCH1 GNA120.07972556
LRP4 GJA1 MSX1 PTCH1 GNA120.07972556
PAN2 P2RX7 RBM14 CAPN2 MSX1 CDC42EP4 FLCN PCID2 ROCK1 ARAP1 SLC39A12 KAT2A CENPJ CDC14A GPER1 MID1IP1 EPS80.08017573
LRP4 GJA1 EYA2 MSX1 ZIC2 PTCH1 YAP1 DNAJB6 GNA12 KAT2A FOXC10.08090637
PNPT1 NUPR1 RBM14 KLHL21 MSX1 FLCN PTCH1 PCID2 ID3 NACC2 CRY1 SNX33 ARAP1 ANAPC16 ID4 CENPJ CDC14A GPER1 FOXC1 CTDSP2 EPS8 CAB39L DOT1L0.082 4399
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PRELP KLF15 PNPT1 AKR1C2 ZNF471 PRKX LRP4 AHNAK TMPRSS5 GJA1 PAN2 AHSA2 WWC3 SLC5A3 NUPR1 CHDH P2RX7 MARCH8 FGF17 EYA2 TYK2 STK38 RBM14 AK4 KLHL21 CPQ TOB2 HDAC4 CAPN2 SAFB2 MSX1 PPP2R1B RBMS2 RXRA IKBKB ARHGAP17 SASH1 CDC42EP4 TRIM52 ZIC2 FLCN RAD52 IFI27 TMEM165 PTCH1 PCID2 ENGASE YAP1 S100A1 ID3 SNRNP48 CA2 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 KIF1C PSPH ROCK1 LRP2 SNX33 RAMP1 PPP1R13L SPR FRYL ARAP1 BCAT2 ANAPC16 ID4 HIF3A PAPOLA SRGAP1 VCAN KAT2A RFX2 ZNF347 CDC14A GPER1 TCP10L FOXO1 EPHX1 POLN TOP3B FOXC1 CTDSP2 MID1IP1 MAN2A1 EHD2 NXF1 ISYNA1 PI16 RGL2 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.08386874
LRP4 HDAC4 PTCH1 ID30.08712477
P2RX7 ADGRV1 ANKRD11 FLCN CA2 PPP1R13L FOXO1 FOXC10.08864872
PRELP KLF15 PNPT1 AKR1C2 ZNF471 PRKX LRP4 AHNAK GJA1 PAN2 WWC3 SLC5A3 NUPR1 CHDH P2RX7 MARCH8 FGF17 EYA2 TYK2 STK38 RBM14 AK4 KLHL21 CPQ HDAC4 CAPN2 SAFB2 MSX1 PPP2R1B RBMS2 RXRA IKBKB SASH1 TRIM52 ZIC2 FLCN RAD52 IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 CA2 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 PSPH ROCK1 LRP2 SNX33 RAMP1 PPP1R13L SPR FRYL ARAP1 BCAT2 ANAPC16 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 CDC14A GPER1 TCP10L FOXO1 EPHX1 POLN TOP3B FOXC1 CTDSP2 MID1IP1 MAN2A1 ISYNA1 PI16 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.08864872
PNPT1 NUPR1 RBM14 PCID2 NACC2 CDC14A GPER1 FOXC1 CTDSP2 CAB39L0.08864872
PRKX GJA1 MSX1 RXRA SASH1 PTCH1 YAP1 ID3 ROCK1 RAMP1 PPP1R13L HIF3A VCAN KAT2A FOXO1 FOXC1 PI160.08920803
PRKX GJA1 MSX1 RXRA SASH1 PTCH1 YAP1 ID3 ROCK1 RAMP1 PPP1R13L HIF3A VCAN KAT2A FOXO1 FOXC1 PI160.08920803
PNPT1 PRKX LRP4 GJA1 P2RX7 FGF17 EYA2 CAPN2 MSX1 PPP2R1B RXRA SASH1 ANKRD11 CDC42EP4 ZIC2 PTCH1 YAP1 ID3 CA2 DNAJB6 GNA12 ROCK1 RAMP1 PPP1R13L SPR FRYL ARAP1 HIF3A SRGAP1 KAT2A CDC14A FOXO1 FOXC1 MAN2A1 EHD2 RELA EPS80.09130566
SLC5A3 P2RX7 HDAC4 RAMP1 KAT2A GPER1 FOXO1 ISYNA10.09152631
KLF15 FLCN KAT2A0.09248466
KLF15 PNPT1 LRP4 GJA1 WWC3 NUPR1 P2RX7 STK38 RBM14 TOB2 HDAC4 ADGRV1 MSX1 SYTL4 RXRA IKBKB ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 DNAJB6 NACC2 CRY1 ROCK1 SNX33 PPP1R13L ARAP1 ID4 HIF3A SRGAP1 CDC14A GPER1 TCP10L FOXO1 FOXC1 CTDSP2 MID1IP1 PI16 RELA EPS8 CAB39L DOT1L0.09309098
P2RX7 MTSS1L IKBKB PTCH1 ROCK1 SNX33 RAMP1 GPER1 EHD20.09309098
P2RX7 RBM14 RXRA IKBKB CRY1 GPER1 RELA0.09309098
GJA1 NUPR1 EYA2 HDAC4 RXRA PPP1R13L KAT2A FOXC1 PI160.09309098
PRKX GJA1 EYA2 MSX1 RXRA ZIC2 PTCH1 YAP1 CA2 KAT2A FOXC1 MAN2A10.09309098
KLF15 AKR1C2 PRKX LRP4 GJA1 MSX1 RXRA IKBKB ZIC2 PTCH1 YAP1 ID3 CA2 ROCK1 KAT2A FOXC1 RELA0.09309098
PRELP KLF15 PNPT1 AKR1C2 PRKX LRP4 GJA1 WWC3 SLC5A3 NUPR1 P2RX7 FGF17 EYA2 TYK2 AK4 CPQ TOB2 HDAC4 CAPN2 ADGRV1 MSX1 MRAS PPP2R1B RXRA IKBKB SASH1 ANKRD11 CDC42EP4 ZIC2 FLCN PTCH1 PCID2 MT1G YAP1 S100A1 ID3 CA2 DNAJB6 GNA12 ROCK1 LRP2 RAMP1 PPP1R13L SPR FRYL ARAP1 ID4 HIF3A SRGAP1 SLC39A12 VCAN TNS3 KAT2A CDC14A GPER1 FOXO1 FOXC1 MAN2A1 EHD2 PI16 RELA EPS80.09309098










GJA1 NUPR1 HDAC4 MSX1 MRAS RXRA ID3 FOXC1 PI160.09 66925
PRKX LRP4 GJA1 P2RX7 MSX1 RXRA ANKRD11 PTCH1 YAP1 ID3 CA2 PPP1R13L FOXC1 MAN2A1 RELA0.09466925
P2RX7 MT1F RXRA PTCH1 MT1G CA2 MT1E MT1M MT1H FOXO1 RELA0.09660006
GJA1 HDAC4 PTCH1 ID3 ID40.09958349
GJA1 NUPR1 EYA2 HDAC4 RXRA PPP1R13L KAT2A FOXC1 PI160.11006084
NUPR1 P2RX7 HDAC4 MSX1 PPP2R1B RXRA IKBKB FLCN IFI27 ID3 NACC2 GPER1 FOXO10.110 1653
KLF15 PNPT1 GJA1 AHSA2 NUPR1 P2RX7 FGF17 RBM14 HDAC4 MSX1 RXRA IKBKB ARHGAP17 SASH1 CDC42EP4 TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 DNAJB6 SNX33 RAMP1 ARAP1 ID4 HIF3A SRGAP1 KAT2A GPER1 FOXO1 FOXC1 MID1IP1 RGL2 RELA GABPB2 MAP4K5 RBM4B MICAL30.11112002
PNPT1 RBM14 KLHL21 MSX1 FLCN PCID2 NACC2 CRY1 SNX33 ARAP1 ANAPC16 ID4 CENPJ CDC14A GPER1 CTDSP2 EPS8 CAB39L0.11369765
PRKX LRP4 GJA1 NUPR1 P2RX7 TOB2 HDAC4 MSX1 RXRA IKBKB SASH1 ZIC2 FLCN PTCH1 PCID2 YAP1 CA2 ROCK1 ID4 SLC39A12 GPER1 FOXC1 MAN2A1 PI16 RELA0.11369765
KLF15 PRKX LRP4 GJA1 NUPR1 P2RX7 AK4 TOB2 HDAC4 ADGRV1 MSX1 MRAS RXRA ANKRD11 ZIC2 FLCN PTCH1 PCID2 MT1G YAP1 S100A1 ID3 CA2 DNAJB6 ROCK1 LRP2 PPP1R13L ID4 VCAN TNS3 KAT2A FOXO1 FOXC1 MAN2A1 PI16 RELA0.1197287
P2RX7 IKBKB RELA0.120987
HDAC4 PTCH1 ID30.120987
HDAC4 MSX1 EHD2 PI160.1 197143
HDAC4 CAPN2 MSX1 RXRA KAT2A EHD2 PI160.12413102
KLF15 PNPT1 AKR1C2 LRP4 GJA1 PAN2 AHSA2 NUPR1 P2RX7 FGF17 RBM14 TOB2 HDAC4 MSX1 SYTL4 PPP2R1B RXRA IKBKB RFTN2 ARHGAP17 SASH1 CDC42EP4 TRIM52 ZIC2 FLCN IFI27 PTCH1 PCID2 YAP1 S100A1 ID3 CA2 DNAJB6 NACC2 ROCK1 SNX33 RAMP1 PPP1R13L ARAP1 ID4 HIF3A SRGAP1 TNS3 KAT2A GPER1 FOXO1 FOXC1 MID1IP1 MAN2A1 EHD2 RGL2 RELA GABPB2 EPS8 MAP4K5 RBM4B MICAL30. 248392
PRELP KLF15 PNPT1 AKR1C2 ZNF471 PRKX LRP4 AHNAK TMPRSS5 GJA1 PAN2 WWC3 SLC5A3 NUPR1 P2RX7 MARCH8 FGF17 EYA2 TYK2 STK38 RBM14 AK4 KLHL21 CPQ HDAC4 CAPN2 SAFB2 MSX1 PPP2R1B RBMS2 RXRA IKBKB SASH1 TRIM52 ZIC2 FLCN RAD52 IFI27 TMEM165 PTCH1 PCID2 YAP1 S100A1 ID3 SNRNP48 ZFHX2 DNAJB6 NACC2 GNA12 CRY1 PSPH ROCK1 LRP2 SNX33 RAMP1 PPP1R13L SPR FRYL BCAT2 ANAPC16 ID4 HIF3A PAPOLA VCAN KAT2A RFX2 ZNF347 CDC14A GPER1 TCP10L FOXO1 POLN TOP3B FOXC1 CTDSP2 MID1IP1 MAN2A1 ISYNA1 PI16 RELA GABPB2 MAP4K5 DOT1L RBM4B MICAL30.1258 3
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GJA1 NUPR1 HDAC4 CAPN2 MSX1 MRAS RXRA ID3 KAT2A FOXC1 EHD2 PI160.125813
EYA2 RBM14 HDAC4 FLCN NACC2 KAT2A DOT1L0.12800517
EYA2 RBM14 HDAC4 FLCN NACC2 KAT2A DOT1L0.12800517










KLF15 NUPR1 FLCN KAT2A FOXO10.12883096
P2RX7 RBM14 CAPN2 CDC42EP4 ROCK1 ARAP1 SLC39A12 CENPJ MID1IP1 EPS80.12906501
KLF15 GJA1 CALD1 HDAC4 IKBKB ROCK1 PPP1R13L GPER1 PI160.12986847
PNPT1 GJA1 P2RX7 RFTN2 NXF10.13774306
LRP4 GJA1 MSX1 PTCH1 GNA120.13774306
LRP4 GJA1 MSX1 PTCH1 GNA120.13774306
MT1F MT1G MT1E MT1M MT1H FOXO10.13774306
NUPR1 P2RX7 HDAC4 MSX1 PPP2R1B RXRA FLCN IFI27 ID3 NACC2 GPER1 FOXO10.13782085
NUPR1 P2RX7 HDAC4 MSX1 PPP2R1B RXRA FLCN IFI27 ID3 NACC2 GPER1 FOXO10.14815804
GJA1 WWC3 YAP1 FOXC1 PI160. 4815804
RXRA PPP1R13L FOXC10.15030937
KLF15 PRKX YAP10.15030937
ID4 GPER1 FOXO10. 5030937
KLF15 FLCN KAT2A0.15030937
GJA1 P2RX7 TOB2 ID40.15030937
KLF15 HDAC4 FLCN RAD52 KAT2A DOT1L0.15265609
PRKX LRP4 GJA1 WWC3 SLC5A3 NUPR1 P2RX7 TOB2 HDAC4 MSX1 RXRA IKBKB SASH1 ZIC2 FLCN PTCH1 PCID2 YAP1 S100A1 ID3 CA2 CRY1 ROCK1 SPR ID4 SLC39A12 GPER1 FOXO1 FOXC1 MAN2A1 PI16 RELA0.15386198
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0006955 1.65E-12 6.57976519 7.19266055 30 392
GO:0050865 2.94E-11 11.8419717 1.9266055 16 105
GO:0045321 7.86E-11 8.63694915 3.10091743 19 169
GO:0002694 9.11E-11 12.0282187 1.76146789 15 96
GO:0002684 1.03E-10 7.16194865 4.3853211 22 239
GO:0050867 1.34E-10 14.9745455 1.24770642 13 68
GO:0050670 7.50E-10 21.769958 0.69724771 10 38
GO:0032944 9.94E-10 21.0141988 0.71559633 10 39
GO:0002696 1.13E-09 14.1337907 1.19266055 12 65
GO:0046649 1.42E-09 8.79154242 2.47706422 16 135
GO:0046651 1.58E-09 16.1481876 0.97247706 11 53
GO:0042110 1.63E-09 10.5205882 1.81651376 14 99
GO:0070489 1.63E-09 10.5205882 1.81651376 14 99
GO:0071593 1.63E-09 10.5205882 1.81651376 14 99
GO:0032943 1.96E-09 15.7688303 0.99082569 11 54
GO:0002376 2.18E-09 4.38661818 12.0917431 34 659
GO:0002460 2.20E-09 19.0303309 0.7706422 10 42
GO:0070663 2.20E-09 19.0303309 0.7706422 10 42
GO:0001775 3.00E-09 6.11858761 4.73394495 21 258
GO:0070486 3.18E-09 9.92395833 1.90825688 14 104
GO:0070661 4.40E-09 14.4128295 1.06422018 11 58
GO:0050778 9.05E-09 7.08186346 3.21100917 17 175
GO:0007159 9.64E-09 9.00189394 2.0733945 14 113
GO:0051249 1.57E-08 10.8142292 1.48623853 12 81
GO:0006952 5.24E-08 4.35232558 8.36697248 26 456
GO:0002252 5.45E-08 6.18224044 3.6146789 17 197
GO:0034109 6.01E-08 7.65059267 2.3853211 14 130
GO:0002250 6.17E-08 12.6378676 1.06422018 10 58
GO:0051251 6.17E-08 12.6378676 1.06422018 10 58
GO:0050776 1.03E-07 5.30075881 4.73394495 19 258
GO:0016064 1.03E-07 25.6153169 0.42201835 7 23
GO:0002682 1.03E-07 4.4107039 7.44954128 24 406
GO:0050863 1.40E-07 11.4317425 1.1559633 10 63
GO:0042098 1.41E-07 17.5492063 0.64220183 8 35
GO:0019724 1.44E-07 24.1027341 0.44036697 7 24
GO:1903037 2.22E-07 10.8114496 1.21100917 10 66
GO:0042129 3.53E-07 20.4725352 0.49541284 7 27
GO:0002253 3.69E-07 6.4933364 2.75229358 14 150
GO:0034110 3.93E-07 10.0808824 1.28440367 10 70
GO:0002449 4.28E-07 14.7892857 0.73394495 8 40
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GO:0002507 5.18E-07 225.513514 0.09174312 4 5
GO:0050870 1.11E-06 12.7752896 0.82568807 8 45
GO:0002443 1.18E-06 10.3369565 1.11926606 9 61
GO:0006959 1.24E-06 16.3583099 0.58715596 7 32
GO:0006950 1.40E-06 3.07519531 19.5045872 39 1063
GO:0045087 1.56E-06 4.53359073 5.08256881 18 277
GO:1903039 1.58E-06 12.1142857 0.86238532 8 47
GO:0034112 1.86E-06 11.8085714 0.88073394 8 48
GO:0032945 2.10E-06 35.6592466 0.23853211 5 13
GO:0050672 2.10E-06 35.6592466 0.23853211 5 13
GO:0045785 2.65E-06 7.04760408 1.94495413 11 106
GO:0006954 3.45E-06 5.67746479 2.8440367 13 155
GO:0002263 3.50E-06 10.7246753 0.95412844 8 52
GO:0002366 3.50E-06 10.7246753 0.95412844 8 52
GO:0030155 3.89E-06 5.21484375 3.33944954 14 182
GO:0070664 4.76E-06 28.5136986 0.27522936 5 15
GO:0022407 5.16E-06 7.33680057 1.68807339 10 92
GO:0002714 5.95E-06 Inf 0.05504587 3 3
GO:0002891 5.95E-06 Inf 0.05504587 3 3
GO:0002712 6.95E-06 56.3378378 0.14678899 4 8
GO:0002889 6.95E-06 56.3378378 0.14678899 4 8
GO:0050900 8.36E-06 6.90669371 1.77981651 10 97
GO:0002695 8.59E-06 15.7234848 0.51376147 6 28
GO:0007584 1.06E-05 9.05714286 1.10091743 8 60
GO:0022409 1.20E-05 8.88409704 1.11926606 8 61
GO:0002455 1.23E-05 45.0594595 0.16513761 4 9
GO:0016337 1.24E-05 4.66276738 3.68807339 14 201
GO:0048584 1.27E-05 3.17348008 10.3669725 25 565
GO:0002285 1.61E-05 13.8266667 0.56880734 6 31
GO:0002822 1.74E-05 20.3473581 0.34862385 5 19
GO:0002821 2.03E-05 37.5405405 0.18348624 4 10
GO:0002824 2.03E-05 37.5405405 0.18348624 4 10
GO:0002683 2.17E-05 6.93845285 1.57798165 9 86
GO:0050866 2.35E-05 12.7962963 0.60550459 6 33
GO:0002274 2.47E-05 9.6971831 0.89908257 7 49
GO:0002699 2.81E-05 12.3363095 0.62385321 6 34
GO:0002819 2.96E-05 17.7953767 0.3853211 5 21
GO:0098602 3.48E-05 4.21253034 4.03669725 14 220
GO:0050671 3.77E-05 16.7445608 0.40366972 5 22
GO:0098609 3.87E-05 3.95418927 4.62385321 15 252
GO:0006956 4.65E-05 28.1418919 0.22018349 4 12
GO:0032946 4.75E-05 15.8105023 0.42201835 5 23
GO:0002521 5.11E-05 5.48300054 2.18348624 10 119
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GO:0009605 5.17E-05 2.7547234 13.4495413 28 733
GO:0051250 5.91E-05 14.9747657 0.44036697 5 24
GO:0034341 6.33E-05 10.4545455 0.71559633 6 39
GO:0002286 6.62E-05 25.009009 0.23853211 4 13
GO:0060443 6.62E-05 25.009009 0.23853211 4 13
GO:0070665 7.29E-05 14.2226027 0.4587156 5 25
GO:0042102 9.13E-05 22.5027027 0.25688073 4 14
GO:0007565 0.00011165 9.31531532 0.78899083 6 43
GO:0002705 0.00012283 20.4520885 0.27522936 4 15
GO:0031294 0.00012283 20.4520885 0.27522936 4 15
GO:0031295 0.00012283 20.4520885 0.27522936 4 15
GO:0072376 0.00012283 20.4520885 0.27522936 4 15
GO:1902105 0.00012935 7.24823944 1.1559633 7 63
GO:0019221 0.0001316 4.84218077 2.44036697 10 133
GO:0002703 0.00015378 11.8407534 0.53211009 5 29
GO:0048518 0.00015909 2.3449342 28.0366972 44 1528
GO:0040011 0.00016364 2.73746507 10.5688073 23 576
GO:0002757 0.00017905 4.6472886 2.53211009 10 138
GO:0002888 0.00019732 41.69 0.12844037 3 7
GO:0010575 0.00019732 41.69 0.12844037 3 7
GO:0002706 0.00020827 17.2972973 0.31192661 4 17
GO:0030595 0.00020894 8.19642857 0.88073394 6 48
GO:0034097 0.00024772 3.83261183 3.68807339 12 201
GO:0007155 0.00024855 2.88523927 8.03669725 19 438
GO:0022610 0.00024855 2.88523927 8.03669725 19 438
GO:0002495 0.00024978 10.5175038 0.58715596 5 32
GO:0002504 0.00024978 10.5175038 0.58715596 5 32
GO:0050896 0.00025207 2.40860632 41.6146789 57 2268
GO:0048583 0.00025335 2.36090327 18.7522936 33 1022
GO:0002520 0.00027176 3.79057592 3.72477064 12 203
GO:0009991 0.0002845 3.76988636 3.74311927 12 204
GO:0032845 0.00029352 7.64444444 0.93577982 6 51
GO:0001817 0.00029824 4.77320799 2.20183486 9 120
GO:0051704 0.00030403 2.70642105 9.55963303 21 521
GO:0001773 0.00031154 33.344 0.14678899 3 8
GO:0006958 0.00031154 33.344 0.14678899 3 8
GO:0010574 0.00031154 33.344 0.14678899 3 8
GO:0071345 0.00032546 3.96304621 3.24770642 11 177
GO:0044706 0.00032701 7.47644928 0.95412844 6 52
GO:0001794 0.00033243 Inf 0.03669725 2 2
GO:0001796 0.00033243 Inf 0.03669725 2 2
GO:0001798 0.00033243 Inf 0.03669725 2 2
GO:0002445 0.00033243 Inf 0.03669725 2 2
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GO:0002524 0.00033243 Inf 0.03669725 2 2
GO:0002883 0.00033243 Inf 0.03669725 2 2
GO:0002885 0.00033243 Inf 0.03669725 2 2
GO:0002892 0.00033243 Inf 0.03669725 2 2
GO:0002894 0.00033243 Inf 0.03669725 2 2
GO:0007182 0.00033243 Inf 0.03669725 2 2
GO:0033211 0.00033243 Inf 0.03669725 2 2
GO:0071346 0.00033538 9.78743505 0.62385321 5 34
GO:0032844 0.00033772 4.68641785 2.23853211 9 122
GO:0016477 0.00034818 2.96077446 6.89908257 17 376
GO:0050864 0.00040659 14.0439189 0.36697248 4 20
GO:0050878 0.00042406 3.59294437 3.90825688 12 213
GO:0050852 0.00044155 9.15156871 0.66055046 5 36
GO:0002708 0.00046115 27.78 0.16513761 3 9
GO:0030593 0.00049531 13.2146264 0.3853211 4 21
GO:0032941 0.00049531 13.2146264 0.3853211 4 21
GO:0034103 0.00049531 13.2146264 0.3853211 4 21
GO:1990266 0.00049531 13.2146264 0.3853211 4 21
GO:0006928 0.00060912 2.46147615 11.5412844 23 629
GO:0009611 0.00062292 2.98778602 5.9266055 15 323
GO:0002920 0.00065009 23.8057143 0.18348624 3 10
GO:0010573 0.00065009 23.8057143 0.18348624 3 10
GO:0042130 0.00065009 23.8057143 0.18348624 3 10
GO:0048002 0.00065366 6.47798742 1.08256881 6 59
GO:0031667 0.00065394 3.62101097 3.52293578 11 192
GO:0001819 0.00067229 5.38704225 1.50458716 7 82
GO:0007589 0.00071268 11.8179232 0.42201835 4 23
GO:0008284 0.00072548 3.36363636 4.14678899 12 226
GO:0048870 0.0007394 2.74987193 7.35779817 17 401
GO:0051674 0.0007394 2.74987193 7.35779817 17 401
GO:0002573 0.00078243 6.23939394 1.11926606 6 61
GO:1904018 0.0008171 7.87100457 0.75229358 5 41
GO:0032101 0.00084841 3.29858215 4.22018349 12 230
GO:0007568 0.000896 5.10928864 1.57798165 7 86
GO:1903706 0.000896 5.10928864 1.57798165 7 86
GO:0001816 0.00097757 3.993083 2.58715596 9 141
GO:0002291 0.00098541 109.789474 0.05504587 2 3
GO:0002438 0.00098541 109.789474 0.05504587 2 3
GO:0002513 0.00098541 109.789474 0.05504587 2 3
GO:0002861 0.00098541 109.789474 0.05504587 2 3
GO:0002863 0.00098541 109.789474 0.05504587 2 3
GO:0002864 0.00098541 109.789474 0.05504587 2 3
GO:0002866 0.00098541 109.789474 0.05504587 2 3
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GO:0019372 0.00098541 109.789474 0.05504587 2 3
GO:0030853 0.00098541 109.789474 0.05504587 2 3
GO:0035635 0.00098541 109.789474 0.05504587 2 3
GO:2000535 0.00098541 109.789474 0.05504587 2 3
GO:2001300 0.00098541 109.789474 0.05504587 2 3
GO:0060333 0.00099015 10.6872587 0.4587156 4 25
GO:0071621 0.00099015 10.6872587 0.4587156 4 25
GO:0097530 0.00099015 10.6872587 0.4587156 4 25
GO:0040012 0.00102625 3.22054627 4.31192661 12 235
GO:0019882 0.0010982 5.81073446 1.19266055 6 65
GO:0030098 0.0010982 5.81073446 1.19266055 6 65
GO:0050730 0.0010982 5.81073446 1.19266055 6 65
GO:0050851 0.00113439 7.26027397 0.80733945 5 44
GO:0002886 0.00116065 18.5066667 0.22018349 3 12
GO:0007566 0.00116065 18.5066667 0.22018349 3 12
GO:0050871 0.00116065 18.5066667 0.22018349 3 12
GO:1901658 0.00116065 18.5066667 0.22018349 3 12
GO:0042127 0.00118478 2.62147909 7.66972477 17 418
GO:0032879 0.00120828 2.23460026 14.4770642 26 789
GO:0051716 0.00121758 2.07284805 35.2844037 49 1923
GO:0097529 0.00125808 7.07705479 0.82568807 5 45
GO:0070372 0.00128885 5.61748634 1.2293578 6 67
GO:0022612 0.00139148 6.90277314 0.8440367 5 46
GO:0051239 0.00143066 2.22843388 13.8348624 25 754
GO:0002702 0.001489 16.652 0.23853211 3 13
GO:0097028 0.001489 16.652 0.23853211 3 13
GO:0070887 0.00149212 2.19573643 14.6788991 26 800
GO:0032103 0.00150389 5.43650794 1.26605505 6 69
GO:0051701 0.00153505 6.73679061 0.86238532 5 47
GO:0030879 0.00153715 9.34459459 0.51376147 4 28
GO:0031100 0.00153715 9.34459459 0.51376147 4 28
GO:0051240 0.00170798 2.52364211 7.9266055 17 432
GO:0070371 0.0017453 5.26666667 1.30275229 6 71
GO:0019886 0.00175849 8.96864865 0.53211009 4 29
GO:0002697 0.00182297 4.47276995 1.77981651 7 97
GO:1903034 0.00182297 4.47276995 1.77981651 7 97
GO:0048771 0.00185455 6.42745953 0.89908257 5 49
GO:0002532 0.00187018 15.1345455 0.25688073 3 14
GO:0002283 0.00194735 54.8815789 0.0733945 2 4
GO:0006957 0.00194735 54.8815789 0.0733945 2 4
GO:0016139 0.00194735 54.8815789 0.0733945 2 4
GO:0042754 0.00194735 54.8815789 0.0733945 2 4
GO:0070254 0.00194735 54.8815789 0.0733945 2 4
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GO:0045619 0.00200104 8.62162162 0.55045872 4 30
GO:0060326 0.00201513 5.10696517 1.33944954 6 73
GO:0030097 0.00205607 3.3005618 3.44954128 10 188
GO:0007166 0.00223908 2.12123116 15.0825688 26 822
GO:0042592 0.00224645 2.45128146 8.12844037 17 443
GO:0002429 0.00230176 4.27824393 1.85321101 7 101
GO:0030099 0.00230176 4.27824393 1.85321101 7 101
GO:0031529 0.00230701 13.87 0.27522936 3 15
GO:0045124 0.00230701 13.87 0.27522936 3 15
GO:0001676 0.00255383 8.0019305 0.58715596 4 32
GO:0002764 0.00269503 3.17011129 3.57798165 10 195
GO:0048534 0.00269503 3.17011129 3.57798165 10 195
GO:0030334 0.0027981 3.15227704 3.59633028 10 196
GO:0050764 0.00280213 12.8 0.29357798 3 16
GO:0050868 0.00280213 12.8 0.29357798 3 16
GO:0002478 0.002864 5.76460721 0.99082569 5 54
GO:0051384 0.002864 5.76460721 0.99082569 5 54
GO:0046849 0.00286605 7.72413793 0.60550459 4 33
GO:0048660 0.00286605 7.72413793 0.60550459 4 33
GO:0008283 0.0029921 2.2772842 9.83486239 19 536
GO:0031347 0.00301376 3.11717772 3.63302752 10 198
GO:0019884 0.00310583 5.64794521 1.00917431 5 55
GO:0033559 0.00320348 7.46486486 0.62385321 4 34
GO:0002639 0.00320698 36.5789474 0.09174312 2 5
GO:0002675 0.00320698 36.5789474 0.09174312 2 5
GO:0016137 0.00320698 36.5789474 0.09174312 2 5
GO:0044058 0.00320698 36.5789474 0.09174312 2 5
GO:0045577 0.00320698 36.5789474 0.09174312 2 5
GO:0032570 0.00335796 11.8828571 0.31192661 3 17
GO:0071482 0.00335796 11.8828571 0.31192661 3 17
GO:1903038 0.00335796 11.8828571 0.31192661 3 17
GO:0042060 0.00348079 2.88079602 4.33027523 11 236
GO:0048659 0.00356706 7.22231909 0.64220183 4 35
GO:0031960 0.0039198 5.32437322 1.06422018 5 58
GO:0031349 0.00392607 3.85739437 2.03669725 7 111
GO:0002761 0.00395775 6.99493243 0.66055046 4 36
GO:0015696 0.00395775 6.99493243 0.66055046 4 36
GO:1902107 0.00395775 6.99493243 0.66055046 4 36
GO:0007186 0.00396192 2.82760868 4.40366972 11 240
GO:0019369 0.00397674 11.088 0.33027523 3 18
GO:0046456 0.00397674 11.088 0.33027523 3 18
GO:1901570 0.00397674 11.088 0.33027523 3 18
GO:0072659 0.00410277 4.375 1.5412844 6 84
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GO:0006631 0.00412697 3.81971831 2.05504587 7 112
GO:0015672 0.00422178 2.80170576 4.44036697 11 242
GO:0048872 0.00422222 5.22450533 1.08256881 5 59
GO:0048732 0.0043356 3.78275312 2.0733945 7 113
GO:1990778 0.00435094 4.3185654 1.55963303 6 85
GO:1903036 0.00437647 6.78132678 0.67889908 4 37
GO:2000145 0.00460416 2.92132353 3.85321101 10 210
GO:0033993 0.00463707 2.76368159 4.49541284 11 245
GO:0046850 0.00466053 10.3925 0.34862385 3 19
GO:0001821 0.00475334 27.4276316 0.11009174 2 6
GO:0030852 0.00475334 27.4276316 0.11009174 2 6
GO:0033008 0.00475334 27.4276316 0.11009174 2 6
GO:0042119 0.00475334 27.4276316 0.11009174 2 6
GO:0042554 0.00475334 27.4276316 0.11009174 2 6
GO:0043306 0.00475334 27.4276316 0.11009174 2 6
GO:0050832 0.00475334 27.4276316 0.11009174 2 6
GO:0051608 0.00475334 27.4276316 0.11009174 2 6
GO:0072678 0.00475334 27.4276316 0.11009174 2 6
GO:0090312 0.00475334 27.4276316 0.11009174 2 6
GO:0044255 0.00477414 2.52745098 5.85321101 13 319
GO:0052547 0.00488041 4.20987654 1.59633028 6 87
GO:0051270 0.00493164 2.73886921 4.53211009 11 247
GO:0045766 0.00530164 6.39073359 0.71559633 4 39
GO:0030260 0.00541123 9.77882353 0.36697248 3 20
GO:0034111 0.00541123 9.77882353 0.36697248 3 20
GO:0044409 0.00541123 9.77882353 0.36697248 3 20
GO:0045621 0.00541123 9.77882353 0.36697248 3 20
GO:0051806 0.00541123 9.77882353 0.36697248 3 20
GO:0051828 0.00541123 9.77882353 0.36697248 3 20
GO:0052126 0.00541123 9.77882353 0.36697248 3 20
GO:0052192 0.00541123 9.77882353 0.36697248 3 20
GO:0030336 0.00560009 4.85947095 1.1559633 5 63
GO:0042221 0.00617935 1.86201877 21.412844 32 1167
GO:0001776 0.00623055 9.23333333 0.3853211 3 21
GO:0002700 0.00623055 9.23333333 0.3853211 3 21
GO:0050729 0.00623055 9.23333333 0.3853211 3 21
GO:0007596 0.00625459 2.96220356 3.39449541 9 185
GO:0070374 0.0063496 6.04236669 0.75229358 4 41
GO:1903708 0.0063496 6.04236669 0.75229358 4 41
GO:0051048 0.00639653 4.69520548 1.19266055 5 65
GO:0009620 0.00657576 21.9368421 0.12844037 2 7
GO:0033005 0.00657576 21.9368421 0.12844037 2 7
GO:0036230 0.00657576 21.9368421 0.12844037 2 7
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GO:0043011 0.00657576 21.9368421 0.12844037 2 7
GO:0043302 0.00657576 21.9368421 0.12844037 2 7
GO:0050856 0.00657576 21.9368421 0.12844037 2 7
GO:0007599 0.00670365 2.92745481 3.43119266 9 187
GO:0050817 0.00670365 2.92745481 3.43119266 9 187
GO:0006636 0.00712006 8.74526316 0.40366972 3 22
GO:0030183 0.00712006 8.74526316 0.40366972 3 22
GO:0050777 0.00712006 8.74526316 0.40366972 3 22
GO:2000146 0.00726956 4.54153778 1.2293578 5 67
GO:0010033 0.0073729 1.92003485 15.559633 25 848
GO:0030217 0.00752704 5.72972973 0.78899083 4 43
GO:0051046 0.00768662 2.69403595 4.14678899 10 226
GO:0002275 0.00808116 8.306 0.42201835 3 23
GO:0019915 0.00808116 8.306 0.42201835 3 23
GO:0045453 0.00808116 8.306 0.42201835 3 23
GO:0045670 0.00808116 8.306 0.42201835 3 23
GO:0010951 0.00816631 5.58513514 0.80733945 4 44
GO:0006915 0.00863 2.06654064 10.0366972 18 547
GO:0002437 0.00866383 18.2763158 0.14678899 2 8
GO:0002637 0.00866383 18.2763158 0.14678899 2 8
GO:0019370 0.00866383 18.2763158 0.14678899 2 8
GO:0050850 0.00866383 18.2763158 0.14678899 2 8
GO:0018108 0.00867801 3.69655797 1.79816514 6 98
GO:0018212 0.00910552 3.65591398 1.81651376 6 99
GO:0002444 0.00911513 7.90857143 0.44036697 3 24
GO:1903076 0.00911513 7.90857143 0.44036697 3 24
GO:1904375 0.00911513 7.90857143 0.44036697 3 24
GO:0044403 0.00933427 2.76480111 3.6146789 9 197
GO:0044419 0.00933427 2.76480111 3.6146789 9 197
GO:0012501 0.00946666 2.04438202 10.1284404 18 552
GO:0010466 0.00954969 5.31660232 0.8440367 4 46
GO:0042113 0.00954969 5.31660232 0.8440367 4 46
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Term Genes padjust
immune responseCSF1R APBB1IP HLA-DPB1 C3AR1 AIF1 C3 LST1 TYROBP VAMP8 C1QC C1QB HLA-DPA1 TREM2 INPP5D ADGRE5 TRIM22 ITGB2 PTPN6 CYBB CD37 ADA LCP1 FCER1G HLA-DMB ARHGDIB RPS6KA1 VSIG4 CTSC TGFB1 CXCL164.86E-09
regulation of cell activationHLA-DPB1 AIF1 LST1 VAMP8 HLA-DPA1 TGFBR2 INPP5D PTPN6 CD37 ADA FCER1G HLA-DMB RPS6KA1 VSIG4 TGFB1 CAV14.32E-08
leukocyte activationAPBB1IP HLA-DPB1 AIF1 LST1 TYROBP VAMP8 HLA-DPA1 TGFBR2 INPP5D ITGB2 PTPN6 CD37 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV16.04E-08
regulation of leukocyte activationHLA-DPB1 AIF1 LST1 VAMP8 HLA-DPA1 TGFBR2 INPP5D PTPN6 CD37 ADA FCER1G HLA-DMB VSIG4 TGFB1 CAV16.04E-08
positive regulation of immune system processCSF1R HLA-DPB1 C3AR1 AIF1 C3 VAMP8 C1QC C1QB HLA-DPA1 TREM2 TGFBR2 INPP5D ITGB2 PTPN6 CD37 ADA FCER1G HLA-DMB RPS6KA1 VSIG4 TGFB1 CAV16.04E-08
positive regulation of cell activationHLA-DPB1 AIF1 VAMP8 HLA-DPA1 TGFBR2 INPP5D PTPN6 ADA FCER1G HLA-DMB RPS6KA1 TGFB1 CAV16.58E-08
regulation of lymphocyte proliferationHLA-DPB1 AIF1 LST1 HLA-DPA1 INPP5D PTPN6 ADA HLA-DMB VSIG4 TGFB13.15E-07
regulation of mononuclear cell proliferationHLA-DPB1 AIF1 LST1 HLA-DPA1 INPP5D PTPN6 ADA HLA-DMB VSIG4 TGFB13.43E-07
positive regulation of leukocyte activationHLA-DPB1 AIF1 VAMP8 HLA-DPA1 TGFBR2 INPP5D PTPN6 ADA FCER1G HLA-DMB TGFB1 CAV13.43E-07
lymphocyte activationAPBB1IP HLA-DPB1 AIF1 LST1 HLA-DPA1 TGFBR2 INPP5D ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV13.43E-07
lymphocyte proliferationHLA-DPB1 AIF1 LST1 HLA-DPA1 INPP5D ITGB2 PTPN6 ADA HLA-DMB VSIG4 TGFB13.43E-07
T cell activationAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV13.43E-07
T cell aggregationAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV13.43E-07
lymphocyte aggregationAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV13.43E-07
mononuclear cell proliferationHLA-DPB1 AIF1 LST1 HLA-DPA1 INPP5D ITGB2 PTPN6 ADA HLA-DMB VSIG4 TGFB13.60E-07
immune system processCSF1R APBB1IP HLA-DPB1 C3AR1 AIF1 C3 LST1 TYROBP VAMP8 C1QC C1QB HLA-DPA1 TREM2 TGFBR2 INPP5D ADGRE5 SPP1 TRIM22 ITGB2 PTPN6 RPS17 CYBB CD37 ADA LCP1 FCER1G HLA-DMB ARHGDIB RPS6KA1 VSIG4 CTSC TGFB1 CAV1 CXCL163.60E-07
adaptive immune response based on somatic recombination of immune receptors built from immunoglobulin superfamily domainsC3AR1 C3 C1QC C1QB INPP5D PTPN6 ADA FCER1G CTSC TGFB13.60E-07
regulation of leukocyte proliferationHLA-DPB1 AIF1 LST1 HLA-DPA1 INPP5D PTPN6 ADA HLA-DMB VSIG4 TGFB13.60E-07
cell activationAPBB1IP HLA-DPB1 AIF1 LST1 TYROBP VAMP8 HLA-DPA1 TGFBR2 INPP5D ITGB2 PTPN6 CD37 ADA LCP1 FCER1G HLA-DMB RAP1A RPS6KA1 VSIG4 TGFB1 CAV14.65E-07
leukocyte aggregationAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV14.68E-07
leukocyte proliferationHLA-DPB1 AIF1 LST1 HLA-DPA1 INPP5D ITGB2 PTPN6 ADA HLA-DMB VSIG4 TGFB16.15E-07
positive regulation of immune responseHLA-DPB1 C3AR1 C3 VAMP8 C1QC C1QB HLA-DPA1 INPP5D ITGB2 PTPN6 ADA FCER1G HLA-DMB RPS6KA1 VSIG4 TGFB1 CAV11.21E-06
leukocyte cell-cell adhesionAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV1.23E-06
regulation of lymphocyte activationHLA-DPB1 AIF1 LST1 HLA-DPA1 TGFBR2 INPP5D PTPN6 ADA HLA-DMB VSIG4 TGFB1 CAV11.93E-06
defense responseCSF1R HLA-DPB1 C3AR1 AIF1 C3 TYROBP ALOX5 VAMP8 C1QC C1QB HLA-DPA1 COTL1 TREM2 ADGRE5 SPP1 TRIM22 ITGB2 PTPN6 CYBB CD37 ADA FCER1G RPS6KA1 VSIG4 TGFB1 CXCL166.16E-06
immune effector processAPBB1IP C3 TYROBP VAMP8 C1QC C1QB INPP5D TRIM22 PTPN6 CD37 ADA LCP1 FCER1G HLA-DMB VSIG4 CTSC TGFB16.16E-06
homotypic cell-cell adhesionAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV16.25E-06
adaptive immune responseC3AR1 C3 C1QC C1QB INPP5D PTPN6 ADA FCER1G CTSC TGFB16.25E-06
positive regulation of lymphocyte activationHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 INPP5D PTPN6 ADA HLA-DMB TGFB1 CAV16.25E-06
regulation of immune responseHLA-DPB1 C3AR1 C3 TYROBP VAMP8 C1QC C1QB HLA-DPA1 INPP5D ITGB2 PTPN6 CD37 ADA FCER1G HLA-DMB RPS6KA1 VSIG4 TGFB1 CAV19.50E-06
immunoglobulin mediated immune responseC3 C1QC C1QB INPP5D PTPN6 FCER1G TGFB19. 0E-06
regulation of immune system processCSF1R HLA-DPB1 C3AR1 AIF1 C3 LST1 TYROBP VAMP8 C1QC C1QB HLA-DPA1 TREM2 TGFBR2 INPP5D ITGB2 PTPN6 CD37 ADA FCER1G HLA-DMB RPS6KA1 VSIG4 TGFB1 CAV19.50E-06
regulation of T cell activationHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 PTPN6 ADA HLA-DMB VSIG4 TGFB1 CAV11.21E-05
T cell proliferationHLA-DPB1 AIF1 HLA-DPA1 ITGB2 PTPN6 HLA-DMB VSIG4 TGFB11.21E-05
B cell mediated immunityC3 C1QC C1QB INPP5D PTPN6 FCER1G TGFB11.21E-05
regulation of leukocyte cell-cell adhesionHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 PTPN6 ADA HLA-DMB VSIG4 TGFB1 CAV11.81E-05
regulation of T cell proliferationHLA-DPB1 AIF1 HLA-DPA1 PTPN6 HLA-DMB VSIG4 TGFB12.80E-05
activation of immune responseHLA-DPB1 C3AR1 C3 C1QC C1QB HLA-DPA1 INPP5D ITGB2 PTPN6 ADA FCER1G RPS6KA1 VSIG4 CAV12.85E-05
regulation of homotypic cell-cell adhesionHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 PTPN6 ADA HLA-DMB VSIG4 TGFB1 CAV12.96E-05
lymphocyte mediated immunityC3 C1QC C1QB INPP5D PTPN6 FCER1G CTSC TGFB13.14E-05
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tolerance inductionC3AR1 C3 TGFBR2 TGFB13.71E-05
positive regulation of T cell activationHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 PTPN6 ADA HLA-DMB CAV17.79E-05
leukocyte mediated immunityC3 VAMP8 C1QC C1QB INPP5D PTPN6 FCER1G CTSC TGFB18.10E-05
humoral immune responseC3 C1QC C1QB TREM2 PTPN6 CD37 VSIG48.30E-05
response to stressCSF1R APBB1IP HLA-DPB1 C3AR1 AIF1 C3 TYROBP ALOX5 VAMP8 C1QC C1QB HLA-DPA1 COTL1 TREM2 UCP2 POLR2G TGFBR2 AQP1 SGK1 INPP5D ADGRE5 SPP1 TRIM22 ITGB2 PTPN6 EMC6 TMX1 CYBB CD37 ADA FCER1G RAP1A CRY1 RPS6KA1 VSIG4 TGFB1 ADIPOR2 CAV1 CXCL169.16E-05
innate immune responseCSF1R HLA-DPB1 AIF1 C3 TYROBP C1QC C1QB HLA-DPA1 TREM2 TRIM22 ITGB2 PTPN6 CYBB FCER1G RPS6KA1 VSIG4 TGFB1 CXCL169.86E-05
positive regulation of leukocyte cell-cell adhesionHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 PTPN6 ADA HLA-DMB CAV19.86E-05
positive regulation of homotypic cell-cell adhesionHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 PTPN6 ADA HLA-DMB CAV10.0001142
negative regulation of mononuclear cell proliferationLST1 INPP5D PTPN6 VSIG4 TGFB10.00012334
negative regulation of lymphocyte proliferationLST1 INPP5D PTPN6 VSIG4 TGFB10.00012334
positive regulation of cell adhesionAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 SPP1 PTPN6 ADA HLA-DMB ABI3BP CAV10.00015278
inflammatory responseCSF1R C3AR1 AIF1 C3 ALOX5 VAMP8 ADGRE5 SPP1 ITGB2 CYBB ADA FCER1G TGFB10.00019082
cell activation involved in immune responseAPBB1IP TYROBP VAMP8 ADA LCP1 FCER1G HLA-DMB TGFB10.00019082
leukocyte activation involved in immune responseAPBB1IP TYROBP VAMP8 ADA LCP1 FCER1G HLA-DMB TGFB10.00019082
regulation of cell adhesionAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 SPP1 PTPN6 ADA HLA-DMB ABI3BP ARHGDIB VSIG4 TGFB1 CAV10.00020785
negative regulation of leukocyte proliferationLST1 INPP5D PTPN6 VSIG4 TGFB10.00024967
regulation of cell-cell adhesionHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 PTPN6 ADA HLA-DMB VSIG4 TGFB1 CAV10.00026607
positive regulation of B cell mediated immunityC3 FCER1G TGFB10.0002963
positive regulation of immunoglobulin mediated immune responseC3 FCER1G TGFB10.0002963
regulation of B cell mediated immunityC3 PTPN6 FCER1G TGFB10.00033485
regulation of immunoglobulin mediated immune responseC3 PTPN6 FCER1G TGFB10.00033485
leukocyte migrationC3AR1 AIF1 INPP5D SPP1 ITGB2 PTPN6 ADA FCER1G CAV1 CXCL160.00039624
negative regulation of leukocyte activationLST1 INPP5D PTPN6 CD37 VSIG4 TGFB10.000400 6
response to nutrientALOX5 TGFBR2 SPP1 ACSL1 ADA TGFB1 ADIPOR2 CAV10.00048635
positive regulation of cell-cell adhesionHLA-DPB1 AIF1 HLA-DPA1 TGFBR2 PTPN6 ADA HLA-DMB CAV10.00054306
humoral immune response mediated by circulating immunoglobulinC3 C1QC C1QB PTPN60.00054588
single organismal cell-cell adhesionAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV10.00054588
positive regulation of response to stimulusCSF1R HLA-DPB1 C3AR1 AIF1 C3 VAMP8 C1QC C1QB HLA-DPA1 TREM2 TGFBR2 INPP5D TRIM22 ITGB2 PTPN6 ADA PLEKHF1 FCER1G HLA-DMB RAP1A RPS6KA1 VSIG4 CTSC TGFB1 CAV10.00054776
lymphocyte activation involved in immune responseAPBB1IP ADA LCP1 FCER1G HLA-DMB TGFB10.00068446
regulation of adaptive immune response based on somatic recombination of immune receptors built from immunoglobulin superfamily domainsC3 PTPN6 ADA FCER1G TGFB10.00073013
positive regulation of adaptive immune responseC3 ADA FCER1G TGFB10.00082756
positive regulation of adaptive immune response based on somatic recombination of immune receptors built from immunoglobulin superfamily domainsC3 ADA FCER1G TGFB10.00082756
negative regulation of immune system processLST1 C1QC INPP5D PTPN6 CD37 ADA FCER1G VSIG4 TGFB10.00087387
negative regulation of cell activationLST1 INPP5D PTPN6 CD37 VSIG4 TGFB10.00093242
myeloid leukocyte activationAIF1 TYROBP VAMP8 TGFBR2 CD37 FCER1G TGFB10.00096731
positive regulation of immune effector processC3 VAMP8 CD37 FCER1G HLA-DMB TGFB10.00108645
regulation of adaptive immune responseC3 PTPN6 ADA FCER1G TGFB10.001 2863
single organism cell adhesionAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB VSIG4 TGFB1 CAV10.00131058
positive regulation of lymphocyte proliferationHLA-DPB1 AIF1 HLA-DPA1 ADA HLA-DMB0.00140328
cell-cell adhesionAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB CDH19 VSIG4 TGFB1 CAV10.00142 06
complement activationC3 C1QC C1QB VSIG40.00168606
positive regulation of mononuclear cell proliferationHLA-DPB1 AIF1 HLA-DPA1 ADA HLA-DMB0.00170282
leukocyte differentiationCSF1R TYROBP C1QC TREM2 TGFBR2 INPP5D PTPN6 ADA FCER1G TGFB10.00180845
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response to external stimulusFUCA2 C3AR1 AIF1 C3 TYROBP ALOX5 VAMP8 COTL1 TREM2 UCP2 TGFBR2 AQP1 APH1A SPP1 TRIM22 ITGB2 ACSL1 EMC6 FNTA CD37 ADA FCER1G CRY1 RPS6KA1 TGFB1 ADIPOR2 CAV1 CXCL160.00180889
negative regulation of lymphocyte activationLST1 INPP5D PTPN6 VSIG4 TGFB10.00204541
response to interferon-gammaHLA-DPB1 AIF1 HLA-DPA1 TRIM22 PTPN6 CXCL160.00216528
T cell activation involved in immune responseAPBB1IP LCP1 FCER1G HLA-DMB0.00221055
mammary gland morphogenesisCSF1R TGFBR2 TGFB1 CAV10.00221055
positive regulation of leukocyte proliferationHLA-DPB1 AIF1 HLA-DPA1 ADA HLA-DMB0.00240702
positive regulation of T cell proliferationHLA-DPB1 AIF1 HLA-DPA1 HLA-DMB0.00298397
female pregnancyUCP2 TGFBR2 SPP1 ARHGDIB TGFB1 ADIPOR20.00360702
positive regulation of leukocyte mediated immunityC3 VAMP8 FCER1G TGFB10.00380138
lymphocyte costimulationHLA-DPB1 HLA-DPA1 PTPN6 CAV10.00380138
T cell costimulationHLA-DPB1 HLA-DPA1 PTPN6 CAV10.00380138
protein activation cascadeC3 C1QC C1QB VSIG40.00380138
regulation of leukocyte differentiationCSF1R TYROBP C1QC TGFBR2 INPP5D PTPN6 ADA0.00396132
cytokine-mediated signaling pathwayCSF1R HLA-DPB1 HLA-DPA1 TREM2 IL13RA1 TRIM22 ACSL1 PTPN6 ADIPOR2 CAV10.00398883
regulation of leukocyte mediated immunityC3 VAMP8 PTPN6 FCER1G TGFB10.00461329
positive regulation of biological processCSF1R APBB1IP HLA-DPB1 C3AR1 AIF1 C3 RGS10 ALOX5AP ALOX5 VAMP8 C1QC C1QB HLA-DPA1 TREM2 UCP2 POLR2G TGFBR2 AQP1 SGK1 INPP5D APH1A SPP1 TRIM22 ITGB2 ACSL1 PTPN6 FNTA CD37 ADA LCP1 PLEKHF1 FCER1G HLA-DMB ABI3BP RAP1A ARHGDIB RPS6KA1 VSIG4 CTSC RAB29 TGFB1 ADIPOR2 CAV1 CXCL160.00472442
locomotion FUCA2 CSF1R C3AR1 AIF1 TYROBP VAMP8 SVBP TREM2 TGFBR2 SGK1 INPP5D APH1A SPP1 ITGB2 PTPN6 ADA LCP1 FCER1G ARHGDIB RPS6KA1 TGFB1 CAV1 CXCL160.004811 1
immune response-activating signal transductionHLA DPB1 C3AR1 HLA-DPA1 INPP5D ITGB2 PTPN6 ADA FCER1G RPS6KA1 CAV10.00521184
positive regulation of myeloid leukocyte mediated immunityC3 VAMP8 FCER1G0.00563221
positive regulation of vascular endothelial growth factor productionC3AR1 C3 TGFB10.00563221
regulation of lymphocyte mediated immunityC3 PTPN6 FCER1G TGFB10.00585025
leukocyte chemotaxisC3AR1 AIF1 SPP1 ITGB2 FCER1G CXCL160.00585025
response to cytokineCSF1R HLA-DPB1 AIF1 HLA-DPA1 TREM2 IL13RA1 TRIM22 ACSL1 PTPN6 ADIPOR2 CAV1 CXCL160.00665043
cell adhesion APBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ADGRE5 SPP1 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB ABI3BP CDH19 ARHGDIB VSIG4 TGFB1 CAV10.00665043
biological adhesionAPBB1IP HLA-DPB1 AIF1 HLA-DPA1 TGFBR2 ADGRE5 SPP1 ITGB2 PTPN6 ADA LCP1 FCER1G HLA-DMB ABI3BP CDH19 ARHGDIB VSIG4 TGFB1 CAV10.00665043
antigen processing and presentation of peptide antigen via MHC class IIHLA-DPB1 HLA-DPA1 TREM2 FCER1G HLA-DMB0.00665043
antigen processing and presentation of peptide or polysaccharide antigen via MHC class IIHLA-DPB1 HLA-DPA1 TREM2 FCER1G HLA-DMB0.00665043
response to stimulusFUCA2 CSF1R APBB1IP HLA-DPB1 C3AR1 TBXAS1 AIF1 C3 LST1 TYROBP RGS10 ALOX5AP ALOX5 VAMP8 C1QC C1QB HLA-DPA1 LPAR5 COTL1 TREM2 UCP2 POLR2G IL13RA1 TGFBR2 AQP1 SGK1 INPP5D APH1A ADGRE5 SPP1 TRIM22 ITGB2 ACSL1 PTPN6 EMC6 TMX1 FNTA CYBB CD37 ADA LCP1 PLEKHF1 FCER1G HLA-DMB RAP1A HOMER3 CRY1 ARHGDIB RPS6KA1 VSIG4 CTSC RAB29 TGFB1 ADIPOR2 ARRDC2 CAV1 CXCL160.00665043
regulation of response to stimulusCSF1R HLA-DPB1 C3AR1 AIF1 C3 TYROBP RGS10 VAMP8 C1QC C1QB HLA-DPA1 TREM2 UCP2 TGFBR2 INPP5D SPP1 TRIM22 ITGB2 PTPN6 FNTA CD37 ADA PLEKHF1 FCER1G HLA-DMB RAP1A CRY1 ARHGDIB RPS6KA1 VSIG4 CTSC TGFB1 CAV10.00665043
immune system developmentCSF1R C3AR1 C3 TYROBP C1QC TREM2 TGFBR2 INPP5D PTPN6 ADA FCER1G TGFB10.00707045
response to extracellular stimulusAIF1 ALOX5 VAMP8 UCP2 TGFBR2 SPP1 ACSL1 EMC6 ADA TGFB1 ADIPOR2 CAV10.00733717
negative regulation of homeostatic processUCP2 INPP5D PTPN6 ADA FCER1G TGFB10.00734854
regulation of cytokine productionCSF1R HLA-DPB1 C3AR1 C3 HLA-DPA1 INPP5D FCER1G VSIG4 TGFB10.00734854
multi-organism processFUCA2 VAMP8 ADAM28 COTL1 TREM2 UCP2 POLR2G TGFBR2 AQP1 SPP1 TRIM22 RPS17 CYBB CD37 ADA FCER1G ARHGDIB TGFB1 ADIPOR2 CAV1 CXCL160.00734 54
myeloid dendritic cell activationTGFBR2 CD37 TGFB10.00734854
complement activation, classical pathwayC3 C1QC C1QB0.00734854
regulation of vascular endothelial growth factor productionC3AR1 C3 TGFB10.00734854
cellular response to cytokine stimulusCSF1R HLA-DPB1 AIF1 HLA-DPA1 TREM2 IL13RA1 TRIM22 ACSL1 PTPN6 ADIPOR2 CAV10.00734854
multi-multicellular organism processUCP2 TGFBR2 SPP1 ARHGDIB TGFB1 ADIPOR20.00734854
type IIa hypersensitivityC3 FCER1G 0.00734854
regulation of type IIa hypersensitivityC3 FCER1G 0.00734854
positive regulation of type IIa hypersensitivityC3 FCER1G 0.00734854
type II hypersensitivityC3 FCER1G 0.00734854
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hypersensitivityC3 FCER1G 0.00734854
regulation of hypersensitivityC3 FCER1G 0.00734854
positive regulation of hypersensitivityC3 FCER1G 0.00734854
regulation of type II hypersensitivityC3 FCER1G 0.00734854
positive regulation of type II hypersensitivityC3 FCER1G 0.00734854
common-partner SMAD protein phosphorylationTGFBR2 TGFB10.00734854
adiponectin-activated signaling pathwayACSL1 ADIPOR20.00734854
cellular response to interferon-gammaHLA-DPB1 AIF1 HLA-DPA1 TRIM22 PTPN60.00735482
regulation of homeostatic processCSF1R UCP2 INPP5D SPP1 PTPN6 ADA FCER1G TGFB1 CAV10.00735482
cell migrationCSF1R C3AR1 AIF1 SVBP TGFBR2 SGK1 INPP5D SPP1 ITGB2 PTPN6 ADA LCP1 FCER1G ARHGDIB TGFB1 CAV1 CXCL160.00752687
regulation of B cell activationINPP5D PTPN6 ADA TGFB10.0087254
regulation of body fluid levelsAPBB1IP C3 VAMP8 AQP1 INPP5D ITGB2 PTPN6 ADA FCER1G RAP1A TGFB1 CAV10.00903442
T cell receptor signaling pathwayHLA-DPB1 HLA-DPA1 INPP5D PTPN6 ADA0.00933926
positive regulation of lymphocyte mediated immunityC3 FCER1G TGFB10.00968407
neutrophil chemotaxisC3AR1 SPP1 ITGB2 FCER1G0.0101125
secretion by tissueVAMP8 AQP1 ADA CAV10.0101 25
regulation of tissue remodelingCSF1R INPP5D SPP1 TGFB10.0101125
neutrophil migrationC3AR1 SPP1 ITGB2 FCER1G0.0101125
movement of cell or subcellular componentCSF1R C3AR1 AIF1 TYROBP SVBP TREM2 UXT TGFBR2 SGK1 INPP5D APH1A ADGRE5 SPP1 ITGB2 PTPN6 ADA LCP1 FCER1G ARHGDIB RPS6KA1 TGFB1 CAV1 CXCL160.01235043
response to woundingAPBB1IP AIF1 C3 VAMP8 TGFBR2 INPP5D SPP1 ITGB2 PTPN6 ADA FCER1G RAP1A TGFB1 ADIPOR2 CAV10.01254372
regulation of humoral immune responseC3 PTPN6 CD370.01273235
vascular endothelial growth factor productionC3AR1 C3 TGFB10.01273235
negative regulation of T cell proliferationPTPN6 VSIG4 TGFB10.01273235
antigen processing and presentation of peptide antigenHLA-DPB1 HLA-DPA1 TREM2 CYBB FCER1G HLA-DMB0.01273235
response to nutrient levelsALOX5 VAMP8 UCP2 TGFBR2 SPP1 ACSL1 EMC6 ADA TGFB1 ADIPOR2 CAV10.01 73235
positive regulation of cytokine productionCSF1R HLA-DPB1 C3AR1 C3 HLA-DPA1 FCER1G TGFB10.0130036
body fluid secretionVAMP8 AQP1 ADA CAV10.01369462
positive regulation of cell proliferationCSF1R HLA-DPB1 C3AR1 AIF1 HLA-DPA1 TGFBR2 AQP1 PTPN6 ADA HLA-DMB TGFB1 CAV10.01385
cell motility CSF1R C3AR1 AIF1 SVBP TGFBR2 SGK1 INPP5D SPP1 ITGB2 PTPN6 ADA LCP1 FCER1G ARHGDIB TGFB1 CAV1 CXCL160.01393481
localization of cellCSF1R C3AR1 AIF1 SVBP TGFBR2 SGK1 INPP5D SPP1 ITGB2 PTPN6 ADA LCP1 FCER1G ARHGDIB TGFB1 CAV1 CXCL160.01393481
myeloid leukocyte differentiationCSF1R TYROBP C1QC TGFBR2 INPP5D TGFB10.01465182
positive regulation of vasculature developmentC3AR1 C3 TGFBR2 AQP1 RAP1A0.01520422
regulation of response to external stimulusC3AR1 AIF1 C3 VAMP8 TGFBR2 SPP1 FNTA CD37 ADA FCER1G TGFB1 CAV10.0156 761
aging UCP2 TGFBR2 INPP5D ADA CTSC TGFB1 CAV10.01636174
regulation of hemopoiesisCSF1R TYROBP C1QC TGFBR2 INPP5D PTPN6 ADA0.01636174
cytokine productionCSF1R HLA-DPB1 C3AR1 C3 HLA-DPA1 INPP5D FCER1G VSIG4 TGFB10.0164466
T cell activation via T cell receptor contact with antigen bound to MHC molecule on antigen presenting cellAPBB1IP HLA-DMB0.01644663
acute inflammatory response to antigenic stimulusC3 FCER1G 0.01644663
tolerance induction to self antigenTGFBR2 TGFB10.01644663
regulation of inflammatory response to antigenic stimulusC3 FCER1G 0.01644663
positive regulation of inflammatory response to antigenic stimulusC3 FCER1G 0.01644663
regulation of acute inflammatory response to antigenic stimulusC3 FCER1G 0.01644663
positive regulation of acute inflammatory response to antigenic stimulusC3 FCER1G 0.01644663
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lipoxygenase pathwayALOX5AP ALOX50.01644663
negative regulation of granulocyte differentiationC1QC INPP5D 0.01644663
entry of bacterium into host cellFUCA2 CAV1 0.01644663
regulation of entry of bacterium into host cellFUCA2 CAV1 0.01644663
lipoxin metabolic processALOX5AP ALOX50.01644663
interferon-gamma-mediated signaling pathwayHLA-DPB1 HLA-DPA1 TRIM22 PTPN60.01644663
granulocyte chemotaxisC3AR1 SPP1 ITGB2 FCER1G0.01644663
granulocyte migrationC3AR1 SPP1 ITGB2 FCER1G0.01644663
regulation of locomotionFUCA2 CSF1R C3AR1 AIF1 SVBP TGFBR2 SGK1 ADA ARHGDIB TGFB1 CAV1 CXCL160.01695043
antigen processing and presentationHLA-DPB1 HLA-DPA1 TREM2 CYBB FCER1G HLA-DMB0.01783811
lymphocyte differentiationTGFBR2 INPP5D PTPN6 ADA FCER1G TGFB10.01783811
regulation of peptidyl-tyrosine phosphorylationCSF1R TREM2 ITGB2 PTPN6 TGFB1 CAV10.01783811
antigen receptor-mediated signaling pathwayHLA-DPB1 HLA-DPA1 INPP5D PTPN6 ADA0.0 83248
regulation of myeloid leukocyte mediated immunityC3 VAMP8 FCER1G0.01834582
embryo implantationTGFBR2 SPP1 ARHGDIB0.01834582
positive regulation of B cell activationINPP5D ADA TGFB10.0 834582
glycosyl compound catabolic processFUCA2 NAGA ADA0.01834582
regulation of cell proliferationCSF1R HLA-DPB1 C3AR1 AIF1 LST1 HLA-DPA1 TGFBR2 AQP1 SGK1 INPP5D PTPN6 CD37 ADA HLA-DMB VSIG4 TGFB1 CAV10.01862696
regulation of localizationCSF1R C3AR1 AIF1 C3 VAMP8 SVBP TREM2 UCP2 TGFBR2 AQP1 SGK1 TRIM22 PTPN6 CYBB ADA LCP1 FCER1G RAP1A HOMER3 CRY1 ARHGDIB RAB29 TGFB1 ADIPOR2 CAV1 CXCL160.01889543
cellular response to stimulusCSF1R APBB1IP HLA-DPB1 C3AR1 TBXAS1 AIF1 C3 TYROBP RGS10 ALOX5AP VAMP8 HLA-DPA1 LPAR5 TREM2 UCP2 POLR2G IL13RA1 TGFBR2 AQP1 SGK1 INPP5D APH1A ADGRE5 SPP1 TRIM22 ITGB2 ACSL1 PTPN6 EMC6 TMX1 FNTA CYBB CD37 ADA LCP1 PLEKHF1 FCER1G RAP1A HOMER3 CRY1 ARHGDIB RPS6KA1 CTSC RAB29 TGFB1 ADIPOR2 ARRDC2 CAV1 CXCL160.01894009
myeloid leukocyte migrationC3AR1 AIF1 SPP1 ITGB2 FCER1G0.01946716
regulation of ERK1 and ERK2 cascadeCSF R C3 T EM2 PTPN6 RAP1A CAV10.01983879
gland morphogenesisCSF1R TGFBR2 RPS6KA1 TGFB1 CAV10.02130707
regulation of multicellular organismal processCSF1R HLA-DPB1 C3AR1 AIF1 C3 TYROBP ALOX5 VAMP8 C1QC HLA-DPA1 SVBP TGFBR2 AQP1 SGK1 INPP5D SPP1 PTPN6 ADA FCER1G RAP1A CRY1 ARHGDIB VSIG4 TGFB1 CAV10.02179349
positive regulation of production of molecular mediator of immune responseCD37 FCER1G TGFB10.02238177
dendritic cell differentiationTREM2 TGFBR2 TGFB10.02238177
cellular response to chemical stimulusCSF1R HLA-DPB1 C3AR1 TBXAS1 AIF1 ALOX5AP HLA-DPA1 TREM2 UCP2 IL13RA1 TGFBR2 AQP1 APH1A SPP1 TRIM22 ITGB2 ACSL1 PTPN6 FNTA FCER1G RAP1A RPS6KA1 TGFB1 ADIPOR2 CAV1 CXCL160.02238 77
positive regulation of response to external stimulusC3AR1 AIF1 C3 VAMP8 FCER1G TGFB10.02244377
interaction with hostFUCA2 VAMP8 CYBB TGFB1 CAV10.02259612
mammary gland developmentCSF1R TGFBR2 TGFB1 CAV10.02259612
organ regenerationUCP2 TGFBR2 TGFB1 CAV10.02259612
positive regulation of multicellular organismal processCSF1R HLA-DPB1 C3AR1 AIF1 C3 ALOX5 VAMP8 HLA-DPA1 TGFBR2 AQP1 INPP5D SPP1 ADA FCER1G RAP1A TGFB1 CAV10.02498245
ERK1 and ERK2 cascadeCSF1R C3 TREM2 PTPN6 RAP1A CAV10.0254019
antigen processing and presentation of exogenous peptide antigen via MHC class IIHLA-DPB1 HLA-DPA1 FCER1G HLA-DMB0.0254678
regulation of immune effector processC3 VAMP8 PTPN6 CD37 FCER1G HLA-DMB TGFB10.026144
regulation of response to woundingC3 VAMP8 TGFBR2 SPP1 ADA FCER1G CAV10.026 44
tissue remodelingCSF1R INPP5D SPP1 TGFB1 CAV10.0264678
production of molecular mediator involved in inflammatory responseALOX5 VAMP8 FCER1G0.02656195
neutrophil activation involved in immune responseTYROBP FCER1G0.0270057
complement activation, alternative pathwayC3 VSIG4 0.0270057
glycoside catabolic processFUCA2 NAGA 0.0270057
negative regulation of circadian rhythmADA CRY1 0.0270057
mucus secretionVAMP8 ADA 0.0270057
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regulation of lymphocyte differentiationTGFBR2 INPP5D PTPN6 ADA0.02762003
cell chemotaxisC3AR1 AIF1 SPP1 ITGB2 FCER1G CXCL160.02768455
hemopoiesis CSF1R TYROBP C1QC TREM2 TGFBR2 INPP5D PTPN6 ADA FCER1G TGFB10.02811551
cell surface receptor signaling pathwayCSF1R HLA-DPB1 C3AR1 TYROBP HLA-DPA1 TREM2 IL13RA1 TGFBR2 INPP5D APH1A ADGRE5 TRIM22 ITGB2 ACSL1 PTPN6 FNTA CYBB CD37 ADA FCER1G RAP1A HOMER3 RPS6KA1 TGFB1 ADIPOR2 CAV10.03043582
homeostatic processCSF1R C3AR1 UCP2 AQP1 SGK1 INPP5D SPP1 PTPN6 TMX1 RPS17 ADA SLC9A9 FCER1G CRY1 TGFB1 ADIPOR2 CAV10.03043582
immune response-activating cell surface receptor signaling pathwayHLA DPB1 C3AR1 HLA-DPA1 INPP5D PTPN6 ADA FCER1G0.0306906
myeloid cell differentiationCSF1R TYROBP C1QC TGFBR2 INPP5D PTPN6 TGFB10.0306906
ruffle organizationCSF1R AIF1 CAV10.0306906
regulation of bone resorptionCSF1R INPP5D SPP10.0306906
long-chain fatty acid metabolic processTBXAS1 ALOX5AP ALOX5 ACSL10.03382095
immune response-regulating signaling pathwayHLA DPB1 C3AR1 HLA-DPA1 INPP5D ITGB2 PTPN6 ADA FCER1G RPS6KA1 CAV10.0353723
hematopoietic or lymphoid organ developmentCSF1R TYROBP C1QC TREM2 TGFBR2 INPP5D PTPN6 ADA FCER1G TGFB10.0353723
regulation of cell migrationCSF1R C3AR1 AIF1 SVBP TGFBR2 SGK1 ADA ARHGDIB TGFB1 CXCL160.03629193
regulation of phagocytosisC3 FCER1G TGFB10.03629193
negative regulation of T cell activationPTPN6 VSIG4 TGFB10.03629193
antigen processing and presentation of exogenous peptide antigenHLA-DPB1 HLA-DPA1 CYBB FCER1G HLA-DMB0.03647703
response to glucocorticoidAIF1 C3 AQP1 TGFB1 CAV10.03647703
bone remodelingCSF1R INPP5D SPP1 TGFB10.03647703
regulation of smooth muscle cell proliferationC3AR1 AIF1 TGFBR2 CAV10.03647703
cell proliferationCSF1R HLA-DPB1 C3AR1 AIF1 LST1 HLA-DPA1 TGFBR2 AQP1 SGK1 INPP5D ITGB2 PTPN6 CD37 ADA HLA-DMB RPS6KA1 VSIG4 TGFB1 CAV10.03791717
regulation of defense responseC3 VAMP8 ITGB2 PTPN6 CD37 ADA FCER1G RPS6KA1 TGFB1 CAV10.03802776
antigen processing and presentation of exogenous antigenHLA-DPB1 HLA-DPA1 CYBB FCER1G HLA-DMB0.03902195
unsaturated fatty acid metabolic processTBXAS1 ALOX5AP ALOX5 ACSL10.03928 56
positive regulation of immunoglobulin productionCD37 TGFB1 0.03928556
positive regulation of acute inflammatory responseC3 FCER1G 0.03928556
glycoside metabolic processFUCA2 NAGA 0.03928556
regulation of digestive system processAQP1 SGK1 0.03928556
regulation of B cell differentiationINPP5D PTPN60.03928556
response to progesteroneC3 TGFB1 CAV10.04062716
cellular response to light stimulusAQP1 FNTA CRY10.04062716
negative regulation of leukocyte cell-cell adhesionPTPN6 VSIG4 TGFB10.04062716
wound healingAPBB1IP C3 TGFBR2 INPP5D ITGB2 PTPN6 FCER1G RAP1A TGFB1 ADIPOR2 CAV10.04194068
smooth muscle cell proliferationC3AR1 AIF1 TGFBR2 CAV10.04280469
response to corticosteroidAIF1 C3 AQP1 TGFB1 CAV10.04602997
positive regulation of defense responseC3 VAMP8 ITGB2 FCER1G RPS6KA1 TGFB1 CAV10.04602997
regulation of myeloid leukocyte differentiationCSF1R TYROBP C1QC INPP5D0.04602997
ammonium transportVAMP8 AQP1 ADA FCER1G0.04602997
positive regulation of leukocyte differentiationCSF1R TGFBR2 INPP5D ADA0.04602997
G-protein coupled receptor signaling pathwayC3AR1 C3 LPAR5 ADGRE5 PTPN6 FNTA ADA HOMER3 CRY1 ADIPOR2 CAV10.04602997
arachidonic acid metabolic processTBXAS1 ALOX5AP ALOX50.04602997
icosanoid biosynthetic processTBXAS1 ALOX5AP ALOX50.04602997
fatty acid derivative biosynthetic processTBXAS1 ALOX5AP ALOX50.04602997
protein localization to plasma membraneVAMP8 TREM2 PLEKHF1 FCER1G TGFB1 CAV10.04730251
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fatty acid metabolic processTBXAS1 C3 ALOX5AP ALOX5 ACSL1 ADIPOR2 CAV10.04739567
monovalent inorganic cation transportVAMP8 UCP2 AQP1 SGK1 ADA SLC9A9 COX7A2 FCER1G SLC38A2 TGFB1 CAV10.04811368
homeostasis of number of cellsINPP5D RPS17 ADA FCER1G TGFB10.04811368
gland developmentCSF1R UCP2 TGFBR2 ADA RPS6KA1 TGFB1 CAV10.04919904
protein localization to cell peripheryVAMP8 TREM2 PLEKHF1 FCER1G TGFB1 CAV10.04919904
positive regulation of response to woundingC3 VAMP8 TGFBR2 FCER1G0.049298 6
regulation of cell motilityCSF1R C3AR1 AIF1 SVBP TGFBR2 SGK1 ADA ARHGDIB TGFB1 CXCL160.05100304
response to lipidAIF1 C3 TREM2 UCP2 TGFBR2 AQP1 SPP1 ACSL1 TGFB1 CAV1 CXCL160.05100304
regulation of bone remodelingCSF1R INPP5D SPP10.05100304
histamine secretionVAMP8 ADA 0.05100304
regulation of granulocyte differentiationC1QC INPP5D 0.05100304
positive regulation of mast cell activation involved in immune responseVAMP8 FCER1G0.05100304
neutrophil activationTYROBP FCER1G0.05100304
superoxide anion generationCYBB TGFB1 0.05100304
positive regulation of mast cell degranulationVAMP8 FCER1G0.05100304
defense response to fungusCOTL1 TGFB1 0.05100304
histamine transportVAMP8 ADA 0.05100304
T cell migrationAIF1 CXCL16 0.05100304
positive regulation of protein deacetylationFNTA TGFB1 0.05100304
cellular lipid metabolic processCSF1R LPCAT2 TBXAS1 C3 ALOX5AP ALOX5 NAGA INPP5D ACSL1 KDSR TGFB1 ADIPOR2 CAV10.05103986
regulation of peptidase activityC3 AQP1 SERPINB1 RPS6KA1 CTSC CAV10.05198703
regulation of cellular component movementCSF1R C3AR1 AIF1 SVBP TGFBR2 SGK1 ADA ARHGDIB TGFB1 CAV1 CXCL160.05234304
positive regulation of angiogenesisC3AR1 C3 TGFBR2 AQP10.0556259
entry into host cellFUCA2 VAMP8 CAV10.0556259
negative regulation of homotypic cell-cell adhesionPTPN6 VSIG4 TGFB10.0556259
entry into hostFUCA2 VAMP8 CAV10.0556259
positive regulation of lymphocyte differentiationTGFBR2 INPP5D ADA0.0556259
entry into cell of other organism involved in symbiotic interactionFUCA2 VAMP8 CAV10.0556259
entry into other organism involved in symbiotic interactionFUCA2 VAMP8 CAV10.0556259
movement in host environmentFUCA2 VAMP8 CAV10.0556259
movement in environment of other organism involved in symbiotic interactionFUCA2 VAMP8 CAV10.0556259
negative regulation of cell migrationAIF1 SVBP ADA ARHGDIB TGFB10.0573668
response to chemicalCSF1R HLA-DPB1 C3AR1 TBXAS1 AIF1 C3 TYROBP ALOX5AP ALOX5 HLA-DPA1 TREM2 UCP2 IL13RA1 TGFBR2 AQP1 APH1A SPP1 TRIM22 ITGB2 ACSL1 PTPN6 FNTA ADA FCER1G RAP1A CRY1 RPS6KA1 CTSC TGFB1 ADIPOR2 CAV1 CXCL160.06294779
leukocyte homeostasisADA FCER1G TGFB10.06294779
regulation of production of molecular mediator of immune responseCD37 FCER1G TGFB10.06294779
positive regulation of inflammatory responseC3 VAMP8 FCER1G0.06294779
blood coagulationAPBB1IP C3 INPP5D ITGB2 PTPN6 FCER1G RAP1A TGFB1 CAV10.06297429
positive regulation of ERK1 and ERK2 cascadeCSF1R C3 TREM2 RAP1A0.063496
positive regulation of hemopoiesisCSF1R TGFBR2 INPP5D ADA0.063496
negative regulation of secretionVAMP8 UCP2 ADA RAP1A CRY10.06374844
response to fungusCOTL1 TGFB1 0.06422831
positive regulation of mast cell activationVAMP8 FCER1G0.06422831
granulocyte activationTYROBP FCER1G0.06422831
Page 90 of 232
Brain Pathology Editorial Office, Blackwell Publishing, Oxford, UK
Brain Pathology
This article is protected by copyright. All rights reserved.
myeloid dendritic cell differentiationTGFBR2 TGFB10.06422831
positive regulation of leukocyte degranulationVAMP8 FCER1G0.06422831
regulation of T cell receptor signaling pathwayPTPN6 ADA 0.06422831
hemostasis APBB1IP C3 INPP5D ITGB2 PTPN6 FCER1G RAP1A TGFB1 CAV10.06504531
coagulation APBB1IP C3 INPP5D ITGB2 PTPN6 FCER1G RAP1A TGFB1 CAV10.06504531
unsaturated fatty acid biosynthetic processTBXAS1 ALOX5AP ALOX50.06840837
B cell differentiationINPP5D PTPN6 ADA0.06840837
negative regulation of immune responseINPP5D PTPN6 TGFB10.06840837
negative regulation of cell motilityAIF1 SVBP ADA ARHGDIB TGFB10.06961733
response to organic substanceCSF1R HLA-DPB1 AIF1 C3 HLA-DPA1 TREM2 UCP2 IL13RA1 TGFBR2 AQP1 APH1A SPP1 TRIM22 ACSL1 PTPN6 FNTA ADA RAP1A CRY1 RPS6KA1 CTSC TGFB1 ADIPOR2 CAV1 CXCL160.07037764
T cell differentiationTGFBR2 ADA FCER1G TGFB10.07161651
regulation of secretionCSF1R VAMP8 UCP2 AQP1 SGK1 ADA FCER1G RAP1A CRY1 TGFB10.07 89896
myeloid cell activation involved in immune responseTYROBP VAMP8 FCER1G0.07566438
lipid storage C3 CRY1 CAV1 0.07566438
bone resorptionCSF1R INPP5D SPP10.07566438
regulation of osteoclast differentiationCSF1R TYROBP INPP5D0.07566438
negative regulation of endopeptidase activityC3 AQP1 SERPINB1 RPS6KA10.07621886
apoptotic processAIF1 UCP2 POLR2G TGFBR2 AQP1 SGK1 INPP5D APH1A ITGB2 PTPN6 FNTA ADA PLEKHF1 FCER1G RPS6KA1 CTSC TGFB1 CAV10.07948082
inflammatory response to antigenic stimulusC3 FCER1G 0.07948082
regulation of immunoglobulin productionCD37 TGFB1 0.07948082
leukotriene biosynthetic processALOX5AP ALOX50.07948082
positive regulation of calcium-mediated signalingTREM2 ADA 0.07948082
peptidyl-tyrosine phosphorylationCSF1R TREM2 ITGB2 PTPN6 TGFB1 CAV10.07948082
peptidyl-tyrosine modificationCSF1R TREM2 ITGB2 PTPN6 TGFB1 CAV10.08 45686
myeloid leukocyte mediated immunityC3 VAMP8 FCER1G0.08245686
regulation of protein localization to plasma membraneVAMP8 TREM2 TGFB10.08245686
regulation of protein localization to cell peripheryVAMP8 TREM2 TGFB10.08245686
symbiosis, encompassing mutualism through parasitismFUCA2 VAMP8 POLR2G AQP1 TRIM22 RPS17 CYBB TGFB1 CAV10.08392277
interspecies interaction between organismsFUCA2 VAMP8 POLR2G AQP1 TRIM22 RPS17 CYBB TGFB1 CAV10.08392277
programmed cell deathAIF1 UCP2 POLR2G TGFBR2 AQP1 SGK1 INPP5D APH1A ITGB2 PTPN6 FNTA ADA PLEKHF1 FCER1G RPS6KA1 CTSC TGFB1 CAV10.08485363
negative regulation of peptidase activityC3 AQP1 SERPINB1 RPS6KA10.08507905
B cell activationINPP5D PTPN6 ADA TGFB10.08507905
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0001580 8.59E-05 256.666667 0.01529052 2 5
GO:0050912 0.00012863 192.454545 0.01834862 2 6
GO:0050913 0.00012863 192.454545 0.01834862 2 6
GO:0050907 0.00056013 76.8727273 0.03669725 2 12
GO:0050909 0.00066083 69.8677686 0.03975535 2 13
GO:0009593 0.0019269 38.3454545 0.06727829 2 22
GO:0050906 0.00290273 30.64 0.08256881 2 27
GO:0009753 0.0030581 Inf 0.0030581 1 1
GO:0030638 0.0030581 Inf 0.0030581 1 1
GO:0030647 0.0030581 Inf 0.0030581 1 1
GO:0036158 0.0030581 Inf 0.0030581 1 1
GO:0044313 0.0030581 Inf 0.0030581 1 1
GO:0044597 0.0030581 Inf 0.0030581 1 1
GO:0044598 0.0030581 Inf 0.0030581 1 1
GO:0060060 0.0030581 Inf 0.0030581 1 1
GO:0070593 0.0030581 Inf 0.0030581 1 1
GO:0071395 0.0030581 Inf 0.0030581 1 1
GO:0071798 0.0030581 Inf 0.0030581 1 1
GO:0071799 0.0030581 Inf 0.0030581 1 1
GO:0007606 0.00485313 23.1680441 0.10703364 2 35
GO:0036159 0.00610757 353.083333 0.00611621 1 2
GO:0060287 0.00610757 353.083333 0.00611621 1 2
GO:0070286 0.00610757 353.083333 0.00611621 1 2
GO:0090267 0.00610757 353.083333 0.00611621 1 2
GO:0035871 0.00914843 176.5 0.00917431 1 3
GO:0044458 0.00914843 176.5 0.00917431 1 3
GO:0045579 0.00914843 176.5 0.00917431 1 3
GO:0090232 0.00914843 176.5 0.00917431 1 3
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Term Genes padjust
detection of chemical stimulus involved in sensory perception of bitter tasteTAS2R4 TAS2R140.02486806
detection of chemical stimulus involved in sensory perception of tasteTAS2R4 TAS2R140.02486806
sensory perception of bitter tasteTAS2R4 TAS2R140.02486806
detection of chemical stimulus involved in sensory perceptionTAS2R4 TAS2R140.07665609
sensory perception of tasteTAS2R4 TAS2R140.07665609
detection of chemical stimulusTAS2R4 TAS2R140.09335265
detection of stimulus involved in sensory perceptionTAS2R4 TAS2R140.09335265
response to jasmonic acidAKR1C2 0.09335265
polyketide metabolic processAKR1C2 0.09335265
aminoglycoside antibiotic metabolic processAKR1C2 0.09335265
outer dynein arm assemblyLRRC6 0.09335265
protein K6-linked deubiquitinationOTUD3 0.09335265
daunorubicin metabolic processAKR1C2 0.09335265
doxorubicin metabolic processAKR1C2 0.09335265
post-embryonic retina morphogenesis in camera-type eyeDSCAM 0.09335265
dendrite self-avoidanceDSCAM 0.09335265
cellular response to jasmonic acid stimulusAKR1C2 0.09335265
response to prostaglandin DAKR1C2 0.09335265
cellular response to prostaglandin D stimulusAKR1C2 0.09335265
sensory perception of chemical stimulusTAS2R4 TAS2R140.14074068
inner dynein arm assemblyLRRC6 0.14759969
epithelial cilium movement involved in determination of left/right asymmetryLRRC6 0.14759969
axonemal dynein complex assemblyLRRC6 0.14759969
positive regulation of mitotic cell cycle spindle assembly checkpointPCID2 0.14759969
protein K11-linked deubiquitinationOTUD3 0.1895032
motile cilium assemblyLRRC6 0.1895032
positive regulation of B cell differentiationPCID2 0.1895032
positive regulation of spindle checkpointPCID2 0.1895032
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0006865 0.00064198 23.3563433 0.18113385 3 70
GO:0003333 0.00221844 36.017094 0.07245354 2 28
GO:0046942 0.00232899 14.625 0.28205128 3 109
GO:0015849 0.00239088 14.4848131 0.28463891 3 110
GO:0002949 0.00258763 Inf 0.00258763 1 1
GO:0015734 0.00258763 Inf 0.00258763 1 1
GO:0061402 0.00258763 Inf 0.00258763 1 1
GO:0070525 0.00258763 Inf 0.00258763 1 1
GO:1903825 0.00428178 25.2432432 0.10091743 2 39
GO:0015711 0.00514275 10.9015957 0.37261821 3 144
GO:0006867 0.00516916 423.9 0.00517525 1 2
GO:0006868 0.00516916 423.9 0.00517525 1 2
GO:0015817 0.00516916 423.9 0.00517525 1 2
GO:0051365 0.00516916 423.9 0.00517525 1 2
GO:0089709 0.00516916 423.9 0.00517525 1 2
GO:1902024 0.00516916 423.9 0.00517525 1 2
GO:0015802 0.00774463 211.9 0.00776288 1 3
GO:0060907 0.00774463 211.9 0.00776288 1 3
GO:0071468 0.00774463 211.9 0.00776288 1 3
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Term
amino acid transport





positive regulation of transcription from RNA polymerase II promoter in response to acidic pH
tRNA threonylcarbamoyladenosine metabolic process





cellular response to potassium ion starvation
L-histidine transmembrane transport
L-histidine transport
basic amino acid transport
positive regulation of macrophage cytokine production
cellular response to acidic pH
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0009753 0.002352388 Inf 0.00235239 1 1
GO:0030638 0.002352388 Inf 0.00235239 1 1
GO:0030647 0.002352388 Inf 0.00235239 1 1
GO:0033085 0.002352388 Inf 0.00235239 1 1
GO:0038110 0.002352388 Inf 0.00235239 1 1
GO:0038161 0.002352388 Inf 0.00235239 1 1
GO:0042505 0.002352388 Inf 0.00235239 1 1
GO:0042512 0.002352388 Inf 0.00235239 1 1
GO:0042525 0.002352388 Inf 0.00235239 1 1
GO:0042527 0.002352388 Inf 0.00235239 1 1
GO:0044597 0.002352388 Inf 0.00235239 1 1
GO:0044598 0.002352388 Inf 0.00235239 1 1
GO:0060339 0.002352388 Inf 0.00235239 1 1
GO:0070103 0.002352388 Inf 0.00235239 1 1
GO:0070104 0.002352388 Inf 0.00235239 1 1
GO:0070669 0.002352388 Inf 0.00235239 1 1
GO:0071352 0.002352388 Inf 0.00235239 1 1
GO:0071395 0.002352388 Inf 0.00235239 1 1
GO:0071798 0.002352388 Inf 0.00235239 1 1
GO:0071799 0.002352388 Inf 0.00235239 1 1
GO:1902202 0.002352388 Inf 0.00235239 1 1
GO:1902205 0.002352388 Inf 0.00235239 1 1
GO:1902206 0.002352388 Inf 0.00235239 1 1
GO:1902211 0.002352388 Inf 0.00235239 1 1
GO:1902212 0.002352388 Inf 0.00235239 1 1
GO:1902214 0.002352388 Inf 0.00235239 1 1
GO:1902215 0.002352388 Inf 0.00235239 1 1
GO:1902227 0.002352388 Inf 0.00235239 1 1
GO:1902232 0.002352388 Inf 0.00235239 1 1
GO:1902233 0.002352388 Inf 0.00235239 1 1
GO:1903899 0.002352388 Inf 0.00235239 1 1
GO:1903970 0.002352388 Inf 0.00235239 1 1
GO:1903973 0.002352388 Inf 0.00235239 1 1
GO:2000399 0.002352388 Inf 0.00235239 1 1
GO:2000586 0.002352388 Inf 0.00235239 1 1
GO:2000587 0.002352388 Inf 0.00235239 1 1
GO:0035771 0.004699794 471.111111 0.00470478 1 2
GO:0042524 0.004699794 471.111111 0.00470478 1 2
GO:0045650 0.004699794 471.111111 0.00470478 1 2
GO:0060331 0.004699794 471.111111 0.00470478 1 2
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GO:0060336 0.004699794 471.111111 0.00470478 1 2
GO:1900103 0.004699794 471.111111 0.00470478 1 2
GO:1902226 0.004699794 471.111111 0.00470478 1 2
GO:1902237 0.004699794 471.111111 0.00470478 1 2
GO:1903969 0.004699794 471.111111 0.00470478 1 2
GO:1903972 0.004699794 471.111111 0.00470478 1 2
GO:0036297 0.007042228 235.5 0.00705716 1 3
GO:0038145 0.007042228 235.5 0.00705716 1 3
GO:0042518 0.007042228 235.5 0.00705716 1 3
GO:0043368 0.007042228 235.5 0.00705716 1 3
GO:0045059 0.007042228 235.5 0.00705716 1 3
GO:1903897 0.007042228 235.5 0.00705716 1 3
GO:0010804 0.009379699 156.962963 0.00940955 1 4
GO:0035791 0.009379699 156.962963 0.00940955 1 4
GO:0042448 0.009379699 156.962963 0.00940955 1 4
GO:0042506 0.009379699 156.962963 0.00940955 1 4
GO:0042508 0.009379699 156.962963 0.00940955 1 4
GO:0042510 0.009379699 156.962963 0.00940955 1 4
GO:0042522 0.009379699 156.962963 0.00940955 1 4
GO:0042532 0.009379699 156.962963 0.00940955 1 4
GO:0045581 0.009379699 156.962963 0.00940955 1 4
GO:0048012 0.009379699 156.962963 0.00940955 1 4
GO:0070102 0.009379699 156.962963 0.00940955 1 4
GO:1900101 0.009379699 156.962963 0.00940955 1 4
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Term
response to jasmonic acid
polyketide metabolic process
aminoglycoside antibiotic metabolic process
negative regulation of T cell differentiation in thymus
interleukin-2-mediated signaling pathway
prolactin signaling pathway
tyrosine phosphorylation of Stat6 protein
negative regulation of tyrosine phosphorylation of Stat1 protein
regulation of tyrosine phosphorylation of Stat6 protein
negative regulation of tyrosine phosphorylation of Stat6 protein
daunorubicin metabolic process
doxorubicin metabolic process
negative regulation of type I interferon-mediated signaling pathway
regulation of interleukin-6-mediated signaling pathway
negative regulation of interleukin-6-mediated signaling pathway
response to interleukin-2
cellular response to interleukin-2
cellular response to jasmonic acid stimulus
response to prostaglandin D
cellular response to prostaglandin D stimulus
regulation of hepatocyte growth factor receptor signaling pathway
regulation of interleukin-2-mediated signaling pathway
negative regulation of interleukin-2-mediated signaling pathway
regulation of prolactin signaling pathway
negative regulation of prolactin signaling pathway
regulation of interleukin-4-mediated signaling pathway
negative regulation of interleukin-4-mediated signaling pathway
negative regulation of macrophage colony-stimulating factor signaling pathway
regulation of positive thymic T cell selection
negative regulation of positive thymic T cell selection
positive regulation of PERK-mediated unfolded protein response
negative regulation of response to macrophage colony-stimulating factor
negative regulation of cellular response to macrophage colony-stimulating factor stimulus
negative regulation of thymocyte aggregation
regulation of platelet-derived growth factor receptor-beta signaling pathway
negative regulation of platelet-derived growth factor receptor-beta signaling pathway
interleukin-4-mediated signaling pathway
negative regulation of tyrosine phosphorylation of Stat5 protein
negative regulation of macrophage differentiation
negative regulation of response to interferon-gamma
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negative regulation of interferon-gamma-mediated signaling pathway
positive regulation of endoplasmic reticulum unfolded protein response
regulation of macrophage colony-stimulating factor signaling pathway
positive regulation of endoplasmic reticulum stress-induced intrinsic apoptotic signaling pathway
regulation of response to macrophage colony-stimulating factor
regulation of cellular response to macrophage colony-stimulating factor stimulus
interstrand cross-link repair
macrophage colony-stimulating factor signaling pathway
negative regulation of tyrosine phosphorylation of Stat3 protein
positive T cell selection
positive thymic T cell selection
regulation of PERK-mediated unfolded protein response
negative regulation of tumor necrosis factor-mediated signaling pathway
platelet-derived growth factor receptor-beta signaling pathway
progesterone metabolic process
tyrosine phosphorylation of Stat5 protein
tyrosine phosphorylation of Stat1 protein
regulation of tyrosine phosphorylation of Stat1 protein
regulation of tyrosine phosphorylation of Stat5 protein
negative regulation of tyrosine phosphorylation of STAT protein
negative regulation of T cell differentiation
hepatocyte growth factor receptor signaling pathway
interleukin-6-mediated signaling pathway
regulation of endoplasmic reticulum unfolded protein response
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UP MA iLBD PD DLB
RNU11 -1.9309134 -1.6617822 -1.7374788 5.33017443
TMPRSS5 -1.3325065 -1.1140569 -1.1661592 3.61272265
AZGP1 0 -1.9207174 -1.5796661 3.50038349
SNORA14A -1.212116 -1.3254479 -0.8749352 3.41249909
SNORA54 -0.8657434 -1.3032692 -0.9428167 3.11182927
OR7A5 0 -1.5754752 -1.3864719 2.96194711
KIF1C -0.7294888 -1.1182292 -1.0180411 2.86575911
ID3 -0.7785519 -1.0968958 -0.9894194 2.86486706
NUPR1 -1.2077225 -1.62229 0 2.83001252
LRP2 0 -1.4629576 -1.3572525 2.82021009
CA2 -0.6448751 -1.2165509 -0.9201254 2.78155134
P2RX7 -0.8617466 -0.9634775 -0.9518927 2.77711682
MID1IP1 0 -1.5094841 -1.2593223 2.7688064
IL17RB -1.0134778 -0.791836 -0.9143385 2.71965231
SLC5A11 0 -1.3720726 -1.2147632 2.58683584
FAM38B2 0 -1.2051322 -1.3451414 2.55027355
RFTN2 -0.7142814 -0.9368717 -0.8875015 2.53865462
KLF15 -0.7827034 -0.8351562 -0.9147136 2.53257315
SNORA62 -1.3882302 0 -1.0753855 2.46361569
FAM38B 0 -1.2160255 -1.2417981 2.45782366
PRKX -0.7629644 -0.9072951 -0.7838409 2.45410041
MT1G -0.6843848 -1.0373562 -0.7307421 2.45248306
PRELP -0.8928918 -0.8817665 -0.6638325 2.4384908
OR2M5 0 2.4305734 -1.3521395 -1.0784339
SNORA75 -1.3598257 0 -1.0430651 2.40289081
SNORD6 -0.7768868 -0.9627974 -0.6475091 2.38719323
MYOT 0 -1.2499591 -1.1356979 2.385657
MIR186 -1.1475082 2.36065001 0 -1.2131418
PGCP -0.6859194 -0.8886762 -0.7808614 2.35545695
MIR221 -0.9259035 2.3138816 -0.7141699 -0.6738082
OR2M3 0 2.30772144 -1.2025364 -1.1051851
HIGD1B -0.762922 -0.7209654 -0.8200711 2.30395848
GPR146 -0.6215083 -0.9051602 -0.7676719 2.29434036
OR2M4 0 2.28783078 -1.1989727 -1.0888581
LOC121952 -1.0876582 2.27350994 0 -1.1858517
SNORA20 -0.7529143 -0.9701565 -0.5410693 2.26414002
NKX6-2 0 -1.1497499 -1.1119367 2.26168658
UIMC1 0 -1.2496135 -1.0067289 2.25634241
MT1P3 -0.6149397 -0.8666858 -0.7731754 2.25480094
NACC2 -0.5660007 -0.8799505 -0.7754106 2.2213619
SLC7A2 0 -1.2907957 -0.9165313 2.20732699
PPAP2C 0 -1.07693 -1.1285054 2.20543544
ARRDC2 0 -1.2307001 -0.9405049 2.17120502
TGFB3 0 -1.180229 -0.9761888 2.15641777
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OR2L3 -0.7154403 2.14823557 -0.6662712 -0.7665241
C18orf58 0 -1.0926213 -1.0549982 2.14761944
SNORD95 -0.567697 -0.9307118 -0.6367649 2.13517364
AKR1C3 -0.7220311 -0.7146612 -0.6975271 2.1342194
SNORA6 -0.7986132 -0.78244 -0.5102231 2.09127631
PDK4 0 -1.034877 -0.9956921 2.03056904
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DOWN MA iLBD PD DLB
C3 1.59767282 -4.9157322 1.58326291 1.73479645
ALOX5AP 1.68127021 -4.7396989 1.51497346 1.54345527
C1QB 1.56497269 -4.6767566 1.64958925 1.46219462
NRIP3 1.48227515 1.60512476 1.57034937 -4.6577493
HLA-DRA 1.63638817 -4.6414351 1.47938871 1.52565825
C20orf103 1.37476902 1.47864332 1.55192389 -4.4053362
C1QC 1.4704506 -4.4045488 1.47654047 1.45755775
MAL2 1.33898643 1.46999915 1.51436203 -4.3233476
PCSK1 1.3535657 1.58130018 1.3472462 -4.2821121
MAS1 1.3130034 1.53444953 1.41035831 -4.2578112
GABRA1 1.40140342 1.3940116 1.41500905 -4.2104241
HTR2A 1.28600126 1.44500042 1.40701631 -4.138018
RBP4 1.27881941 1.3187837 1.5388241 -4.1364272
RPH3A 1.31850397 1.56991504 1.22777631 -4.1161953
INA 1.31390114 1.40545274 1.33128974 -4.0506436
RAB3C 1.27563662 1.31647455 1.40436545 -3.9964766
LCP1 1.36471909 -3.9853657 1.31523279 1.30541385
ANO3 1.28001064 1.27759097 1.39191779 -3.9495194
LAPTM5 1.47870928 -3.9445681 1.22380503 1.24205374
GAD2 1.38020415 1.20551837 1.35432512 -3.9400476
HCN1 1.24863747 1.37428454 1.30951234 -3.9324344
SV2C 1.36658263 1.40819862 1.08871925 -3.8635005
STAT4 1.13852091 1.42654981 1.25117306 -3.8162438
GFRA2 1.09460886 1.44392752 1.23079509 -3.7693315
CALB2 1.0625505 1.22263186 1.47497675 -3.7601591
GABRG2 1.1953713 1.27386544 1.28901729 -3.758254
CALB1 1.65587882 0 2.05741561 -3.7132944
B4GALT6 1.19258828 1.24916159 1.16567029 -3.6074202
RAB27B 1.00704779 1.16419966 1.43484544 -3.6060929
CAMK1G 1.15676859 1.15333237 1.21023825 -3.5203392
GPR34 1.2603932 -3.5084384 1.13720208 1.11084316
HLA-DPB1 1.29413551 -3.4834118 1.10359141 1.08568483
C2orf80 1.05067778 1.12213318 1.29281419 -3.4656252
CSF1R 1.29188684 -3.4164752 0.97132758 1.15326078
FGF9 1.02844933 1.3353039 1.04432361 -3.4080768
CD74 1.13429033 -3.3987988 1.08703048 1.17747802
PART1 0.85382849 1.36905196 1.1568038 -3.3796842
NCALD 1.17409078 1.14403946 1.06150485 -3.3796351
RGS4 1.03200372 1.23793778 1.07516034 -3.3451018
CBLN4 1.00586628 1.147557 1.18516852 -3.3385918
PCP4 1.13492027 1.11170093 1.08369028 -3.3303115
VSIG4 0 -3.3255216 1.64024768 1.68527394
OR14I1 0.91747473 1.26408467 1.13826856 -3.319828
GABRA4 0.95719036 1.13945463 1.18841487 -3.2850599
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KCNIP4 0.89154446 1.23748036 1.14718924 -3.2762141
PVALB 1.6202915 1.64900306 0 -3.2692946
KCNC2 1.00380065 1.14775798 1.11495764 -3.2665163
GABRA3 0.97414359 1.02224831 1.26857089 -3.2649628
NRN1 1.07053005 1.12036832 1.06847015 -3.2593685
ENTPD3 1.14150557 1.02369643 1.071376 -3.236578
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Table V: Top 20 hub genes per modules
M3-green M4-lightcyan M5-brown M6-tan M9-salmon M10-darkred
LOC730153 MSN ATP6V1B2 LAPTM5 STIP1 UGT2B11
NPIPL2 TAGLN2 ARHGEF9 PTPRC AHSA1 UGT2B10
LOC728888 CLIC1 HPRT1 NCKAP1L CHORDC1 OR11H1..OR11H12..OR11H2
NPIPL3 TIMP1 ATP6V1A CD68 SERPINH1 OR2J3
NPIP PLP2 GOT1 VAMP8 DNAJA1 OR4M1
LOC728741 TNFRSF1A B4GALT6 CD74 JMJD6 OR4F17..OR4F4..OR4F5
LOC729602 CSDA CDK5 FCER1G MKNK2 BAGE..BAGE3
LOC348162 CD44 NAP1L3 LAIR1 DNAJB1 OR4K2
PDXDC2 OSMR DCLK1 C1QB PLOD1 CWH43
LOC613037 FSTL1..MIR198NRIP3 ALOX5AP IFRD1 YIF1A
LOC100288442SERPINA3 NAPB MS4A6A HIST1H4B CTBS
LOC100132247TMBIM1 GRIA3 SCIN HSPE1 AHR
LOC729978 STAT3 C2orf80 HLA.DRA HSPD1 LOC442421..LOC728297
LOC339047 ANXA2 ELMOD1 TYROBP P4HA1 PANX2
LOC399491 EMP1 MAL2 FYB HSPA1A..HSPA1BC 7orf51
LOC100288332CNN3 RGS7 S100A11 XPO1 LOC729724
HYDIN2 PLSCR1 WDR47 ARHGDIB MLKL SNORD109A..SNORD109B
LOC100288299TP53 SLC9A6 C1QC DNAJB4 POU6F2
PKD1P1 BEST3 SCG5 CD4 HIST1H4H LOC730144
PKD1 GBP3 ST8SIA3 CYBB ZNF473 KIF21B
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0019853 0.0001994 Inf 0.02847651 2 2
GO:0071103 0.00190992 8.65546218 0.54105363 4 38
GO:0048193 0.00276505 5.80965909 0.98243949 5 69
GO:0006886 0.00384163 2.88394558 4.42809682 11 311
GO:0019852 0.00399898 28.6137931 0.09966777 2 7
GO:0035036 0.00399898 28.6137931 0.09966777 2 7
GO:0042364 0.00399898 28.6137931 0.09966777 2 7
GO:0000375 0.00452905 6.67207792 0.68343617 4 48
GO:0000377 0.00452905 6.67207792 0.68343617 4 48
GO:0000398 0.00452905 6.67207792 0.68343617 4 48
GO:1903308 0.00505144 9.88516746 0.35595634 3 25
GO:1902275 0.00629585 9.05701754 0.38443284 3 27
GO:0009988 0.00673079 20.4285714 0.12814428 2 9
GO:0016482 0.00832166 2.69477352 4.22876127 10 297
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Term




L-ascorbic acid metabolic process
sperm-egg recognition
water-soluble vitamin biosynthetic process
RNA splicing, via transesterification reactions
RNA splicing, via transesterification reactions with bulged adenosine as nucleophile
mRNA splicing, via spliceosome
regulation of chromatin modification
regulation of chromatin organization
cell-cell recognition
cytoplasmic transport
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Genes padjust
AKR1A1 GSTO1 0.33937264
ASF1A RECQL SMC2 TOP3B 0.50486474
AP1G2 COPZ1 LYPLA1 MACF1 SNX2 0.50486474




LSM3 RSRC1 SNRNP70 TRA2A 0.50486474
LSM3 RSRC1 SNRNP70 TRA2A 0.50486474
LSM3 RSRC1 SNRNP70 TRA2A 0.50486474
ASF1A FLCN KAT2A 0.50486474
ASF1A FLCN KAT2A 0.50486474
ADAM20 CATSPER2 0.50486474
C11orf73 EMD GSTO1 KAT2A LYPLA1 MACF1 RAB7A RSRC1 SNX2 VPS25 0.50486474
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0006954 2.64E-08 6.96197843 3.01352634 16 153
GO:0006950 1.79E-07 3.24486868 21.0946844 43 1071
GO:0006952 1.05E-06 3.69073276 9.00118652 25 457
GO:0002526 1.26E-06 16.4508009 0.59088752 7 30
GO:0098602 3.15E-06 4.69373134 4.25439013 16 216
GO:0044092 4.43E-06 3.99120411 6.00735643 19 305
GO:0050896 5.17E-06 3.01165569 44.2180826 64 2245
GO:0070887 8.25E-06 2.87626459 15.8357855 33 804
GO:0034097 8.80E-06 4.52550551 4.07712387 15 207
GO:0043086 1.24E-05 4.1652452 4.72710014 16 240
GO:0009605 2.86E-05 2.76013849 14.4373517 30 733
GO:0012501 3.46E-05 2.93494557 10.9117228 25 554
GO:0008219 3.56E-05 2.87893184 11.6404841 26 591
GO:0016265 3.56E-05 2.87893184 11.6404841 26 591
GO:0043207 3.58E-05 4.18544654 4.03773137 14 205
GO:0051707 3.58E-05 4.18544654 4.03773137 14 205
GO:0034109 3.84E-05 5.15079365 2.56051258 11 130
GO:0071345 4.15E-05 4.38086735 3.56502136 13 181
GO:0019079 4.17E-05 16.4863782 0.41362126 5 21
GO:0009607 4.69E-05 4.07349896 4.13621262 14 210
GO:0042981 4.74E-05 3.12468061 8.3709065 21 425
GO:0098542 4.80E-05 5.52191781 2.16658757 10 110
GO:0043067 5.45E-05 3.09072581 8.4496915 21 429
GO:0019221 5.84E-05 4.89622222 2.67869008 11 136
GO:0007159 6.53E-05 5.30426765 2.24537257 10 114
GO:0010033 8.13E-05 2.52967448 16.8009018 32 853
GO:0006915 8.84E-05 2.79399516 10.8132416 24 549
GO:0002376 0.00010035 2.63969436 13.0980066 27 665
GO:0002252 0.00010041 3.98377329 3.88016137 13 197
GO:0016337 0.00010041 3.98377329 3.88016137 13 197
GO:0051346 0.00010044 5.58768428 1.91053631 9 97
GO:0010212 0.0001261 9.11910946 0.80754627 6 41
GO:0010941 0.0001334 2.87786429 8.98149027 21 456
GO:0009888 0.00015 2.7891727 9.74964404 22 495
GO:0007259 0.00018076 11.4492754 0.55149502 5 28
GO:0070486 0.00018582 5.11190878 2.06810631 9 105
GO:0010951 0.00018884 8.39302802 0.86663503 6 44
GO:0060429 0.00022955 3.17471466 6.00735643 16 305
GO:0010466 0.00024283 7.96948052 0.90602753 6 46
GO:0009892 0.00026136 2.49733267 13.0783104 26 664
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GO:0071310 0.00028145 2.48350987 13.1373991 26 667
GO:0001816 0.00028679 4.35420744 2.67869008 10 136
GO:0042221 0.00029709 2.23990569 23.0249169 38 1169
GO:0002683 0.00031181 5.33333333 1.7529663 8 89
GO:0045069 0.000347 14.8896926 0.35453251 4 18
GO:0043066 0.00037569 3.2750015 5.0225439 14 255
GO:0097305 0.00039531 4.57388229 2.28476507 9 116
GO:0048584 0.00040349 2.52760417 11.1677741 23 567
GO:0009611 0.00041195 2.99564473 6.32249644 16 321
GO:0008283 0.00043936 2.55493889 10.4981016 22 533
GO:0043069 0.00044078 3.21821946 5.1013289 14 259
GO:0051716 0.00047696 2.15915367 37.6592311 53 1912
GO:0048522 0.00049614 2.15139591 25.3490745 40 1287
GO:0006955 0.0004966 2.76554828 7.76032273 18 394
GO:0031099 0.00050847 5.67284689 1.43782629 7 73
GO:0002521 0.00050858 4.40467495 2.36355007 9 120
GO:0048513 0.00053753 2.26483622 16.8599905 30 856
GO:0007155 0.00054369 2.67259383 8.50878026 19 432
GO:0022610 0.00054369 2.67259383 8.50878026 19 432
GO:0051384 0.00059051 6.62824675 1.06359753 6 54
GO:0007165 0.0006772 2.08955224 31.2579497 46 1587
GO:0097193 0.00070436 5.34342105 1.5166113 7 77
GO:0002682 0.00075678 2.65633136 8.03607024 18 408
GO:0030855 0.00077562 3.79280822 3.03322259 10 154
GO:0031960 0.00079155 6.23376623 1.12268628 6 57
GO:0030212 0.00080031 22.0928571 0.19696251 3 10
GO:0042771 0.00080031 22.0928571 0.19696251 3 10
GO:0040013 0.00082255 5.19243421 1.5560038 7 79
GO:0033993 0.00082795 3.13543599 4.80588514 13 244
GO:0048519 0.00084734 2.08944958 24.1672995 38 1227
GO:0022414 0.00086724 2.9840745 5.45586141 14 277
GO:0098609 0.00089403 3.10692826 4.84527765 13 246
GO:0060548 0.00089875 2.97200264 5.47555766 14 278
GO:0048518 0.00092869 2.04876514 29.7610346 44 1511
GO:0008630 0.00093153 10.958028 0.45301376 4 23
GO:0050777 0.00093153 10.958028 0.45301376 4 23
GO:0051249 0.00095593 5.04960882 1.5953963 7 81
GO:0097190 0.00096118 3.43315972 3.68319886 11 187
GO:0052548 0.00102873 4.98105263 1.61509255 7 82
GO:0045071 0.00108484 19.3265625 0.21665876 3 11
GO:0048701 0.00108484 19.3265625 0.21665876 3 11
GO:0019724 0.0011012 10.4075949 0.47271001 4 24
GO:0046631 0.0011012 10.4075949 0.47271001 4 24
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GO:0034341 0.00112766 7.29166667 0.80754627 5 41
GO:0002523 0.00113533 101.975309 0.05908875 2 3
GO:0031340 0.00113533 101.975309 0.05908875 2 3
GO:0042574 0.00113533 101.975309 0.05908875 2 3
GO:0050665 0.00113533 101.975309 0.05908875 2 3
GO:0090280 0.00113533 101.975309 0.05908875 2 3
GO:0010605 0.0012827 2.32863822 11.3450403 22 576
GO:0051250 0.00129146 9.90958409 0.49240626 4 25
GO:0001775 0.00134238 2.95848946 5.0619364 13 257
GO:0001501 0.00139746 3.77309868 2.71808258 9 138
GO:0048608 0.00145479 4.13025641 2.20598007 8 112
GO:0052547 0.00146083 4.66398026 1.7135738 7 87
GO:0071260 0.00150358 9.45684695 0.51210252 4 26
GO:0061458 0.00154089 4.08990476 2.22567632 8 113
GO:0031324 0.00157742 2.28564773 11.5223066 22 585
GO:0045861 0.00158944 5.37794409 1.28025629 6 65
GO:0048545 0.00162581 3.68458231 2.77717133 9 141
GO:0032502 0.00170028 1.96465047 32.4397247 46 1647
GO:0006953 0.00182753 15.45375 0.25605126 3 13
GO:0030850 0.00182753 15.45375 0.25605126 3 13
GO:0070741 0.00182753 15.45375 0.25605126 3 13
GO:1903037 0.00186117 5.19906323 1.31964879 6 67
GO:0040012 0.00199721 2.94793763 4.64831514 12 236
GO:0002695 0.00199853 8.66455696 0.55149502 4 28
GO:0032269 0.00203246 2.81110491 5.29829141 13 269
GO:0048583 0.00204744 2.01744698 19.9326056 32 1012
GO:0071214 0.00216681 5.03153989 1.35904129 6 69
GO:0006925 0.0022416 50.9753086 0.078785 2 4
GO:0046597 0.0022416 50.9753086 0.078785 2 4
GO:0048245 0.0022416 50.9753086 0.078785 2 4
GO:0051770 0.0022416 50.9753086 0.078785 2 4
GO:0072606 0.0022416 50.9753086 0.078785 2 4
GO:0072677 0.0022416 50.9753086 0.078785 2 4
GO:2000643 0.0022416 50.9753086 0.078785 2 4
GO:0031100 0.00228388 8.31594937 0.57119127 4 29
GO:1903034 0.00229072 4.28130672 1.85144756 7 94
GO:0034110 0.00233317 4.95170455 1.37873754 6 70
GO:0002694 0.00243414 4.23160885 1.87114381 7 95
GO:0042127 0.00246317 2.41590528 8.173944 17 415
GO:0044767 0.00249822 1.91197535 32.0064072 45 1625
GO:0014070 0.00255605 2.73134166 5.43616516 13 276
GO:0032270 0.00259327 2.40253788 8.2133365 17 417
GO:0007166 0.00262101 2.05509554 15.9933555 27 812
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GO:0044702 0.00264537 2.84045653 4.80588514 12 244
GO:0051704 0.00292162 2.22900293 10.5374941 20 535
GO:0043901 0.00293657 7.69620253 0.61058377 4 31
GO:0050789 0.00313358 2.12354068 55.3070717 67 2808
GO:0051239 0.00316723 2.06280788 14.5555292 25 739
GO:0050790 0.00323158 2.08271186 13.7676792 24 699
GO:0042110 0.00325828 3.9991511 1.96962506 7 100
GO:0070489 0.00325828 3.9991511 1.96962506 7 100
GO:0071593 0.00325828 3.9991511 1.96962506 7 100
GO:0051248 0.00328604 2.64522931 5.59373517 13 284
GO:0050663 0.00330635 7.41952984 0.63028002 4 32
GO:0009612 0.00331376 4.58723885 1.47721879 6 75
GO:0002548 0.0034289 11.8788462 0.31514001 3 16
GO:0050793 0.00353892 2.09096354 13.0586141 23 663
GO:0010604 0.00354326 2.04202586 14.6737067 25 745
GO:0001934 0.00360047 2.61423358 5.65282392 13 287
GO:0000185 0.00368824 33.9753086 0.09848125 2 5
GO:0002544 0.00368824 33.9753086 0.09848125 2 5
GO:0042730 0.00368824 33.9753086 0.09848125 2 5
GO:0060192 0.00368824 33.9753086 0.09848125 2 5
GO:0060397 0.00368824 33.9753086 0.09848125 2 5
GO:0071850 0.00368824 33.9753086 0.09848125 2 5
GO:0090026 0.00368824 33.9753086 0.09848125 2 5
GO:0090279 0.00368824 33.9753086 0.09848125 2 5
GO:2000641 0.00368824 33.9753086 0.09848125 2 5
GO:0048523 0.003692 1.90486058 22.3946369 34 1137
GO:0050866 0.00370666 7.16193802 0.64997627 4 33
GO:0050865 0.00384632 3.87129934 2.02871381 7 103
GO:1901654 0.00389658 5.34013605 1.06359753 5 54
GO:0009314 0.00409763 3.44688172 2.59990508 8 132
GO:0048704 0.00410495 11.0276786 0.33483626 3 17
GO:0050868 0.00410495 11.0276786 0.33483626 3 17
GO:0051247 0.00424387 2.2758658 8.60726151 17 437
GO:0009617 0.00428111 3.79041353 2.06810631 7 105
GO:0048856 0.00428404 1.84071206 29.9186047 42 1519
GO:0032496 0.00429744 4.33161359 1.5560038 6 79
GO:0032268 0.00445937 2.04542434 13.2949692 23 675
GO:0030198 0.00451203 3.75119617 2.08780256 7 106
GO:0043062 0.00451203 3.75119617 2.08780256 7 106
GO:0051246 0.00453551 2.01804975 14.1222117 24 717
GO:0002237 0.00457394 4.27202527 1.57570005 6 80
GO:0051607 0.00457394 4.27202527 1.57570005 6 80
GO:0031348 0.00460357 6.69661086 0.68936877 4 35
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GO:0046649 0.00469913 3.36293963 2.65899383 8 135
GO:0010562 0.00479662 2.43286847 6.5391552 14 332
GO:0045937 0.00479662 2.43286847 6.5391552 14 332
GO:0046632 0.00485654 10.29 0.35453251 3 18
GO:0071479 0.00485654 10.29 0.35453251 3 18
GO:0072332 0.00485654 10.29 0.35453251 3 18
GO:1903038 0.00485654 10.29 0.35453251 3 18
GO:1903901 0.00485654 10.29 0.35453251 3 18
GO:0030334 0.00488049 2.88916563 3.88016137 10 197
GO:0042327 0.00497089 2.50616541 5.86948268 13 298
GO:0030100 0.00530986 4.93226899 1.14238253 5 58
GO:0045321 0.00533233 3.03824579 3.3089701 9 168
GO:0065007 0.0054048 2.09693878 58.4387755 69 2967
GO:0001765 0.00546174 25.4753086 0.1181775 2 6
GO:0006882 0.00546174 25.4753086 0.1181775 2 6
GO:0030214 0.00546174 25.4753086 0.1181775 2 6
GO:0042572 0.00546174 25.4753086 0.1181775 2 6
GO:0051767 0.00546174 25.4753086 0.1181775 2 6
GO:0051769 0.00546174 25.4753086 0.1181775 2 6
GO:0060396 0.00546174 25.4753086 0.1181775 2 6
GO:1900745 0.00546174 25.4753086 0.1181775 2 6
GO:0065009 0.00546341 1.92623942 16.820598 27 854
GO:0002685 0.00563634 6.287687 0.72876127 4 37
GO:1903036 0.00563634 6.287687 0.72876127 4 37
GO:0048525 0.00568596 9.64453125 0.37422876 3 19
GO:1904019 0.00568596 9.64453125 0.37422876 3 19
GO:0031325 0.00574463 1.95263814 15.2055055 25 772
GO:0050727 0.006138 4.75058275 1.18177504 5 60
GO:1903900 0.00620638 6.10126582 0.74845752 4 38
GO:0080134 0.00645577 2.27598711 7.48457523 15 380
GO:0002443 0.00658447 4.66460623 1.20147129 5 61
GO:0050670 0.00681356 5.92549729 0.76815377 4 39
GO:0042493 0.00691771 3.13333333 2.83626009 8 144
GO:0030336 0.00705329 4.58164642 1.22116754 5 62
GO:0001817 0.00737334 3.39859971 2.28476507 7 116
GO:0002449 0.0074589 5.75949367 0.78785002 4 40
GO:0032944 0.0074589 5.75949367 0.78785002 4 40
GO:1903035 0.0074589 5.75949367 0.78785002 4 40
GO:0002684 0.00748562 2.5675886 4.78618889 11 243
GO:0009636 0.00754504 4.5015473 1.24086379 5 63
GO:1902105 0.00754504 4.5015473 1.24086379 5 63
GO:0009435 0.00754897 20.3753086 0.13787375 2 7
GO:0035456 0.00754897 20.3753086 0.13787375 2 7
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GO:0046596 0.00754897 20.3753086 0.13787375 2 7
GO:0055069 0.00754897 20.3753086 0.13787375 2 7
GO:0071378 0.00754897 20.3753086 0.13787375 2 7
GO:0071675 0.00754897 20.3753086 0.13787375 2 7
GO:1900744 0.00754897 20.3753086 0.13787375 2 7
GO:0030593 0.00758635 8.56875 0.41362126 3 21
GO:0034111 0.00758635 8.56875 0.41362126 3 21
GO:0034340 0.00758635 8.56875 0.41362126 3 21
GO:0050729 0.00758635 8.56875 0.41362126 3 21
GO:0060337 0.00758635 8.56875 0.41362126 3 21
GO:0071357 0.00758635 8.56875 0.41362126 3 21
GO:1990266 0.00758635 8.56875 0.41362126 3 21
GO:2000145 0.00761807 2.69246575 4.13621262 10 210
GO:0007568 0.00768736 3.80034423 1.7529663 6 89
GO:0048568 0.00771995 3.36686603 2.30446132 7 117
GO:0009893 0.00798323 1.83315527 19.0068818 29 965
GO:0045087 0.00801704 2.43619929 5.51495017 12 280
GO:0050863 0.00806025 4.42416341 1.26056004 5 64
GO:0030155 0.00831309 2.81650071 3.54532511 9 180
GO:0051259 0.00845277 3.01843972 2.93474134 8 149
GO:0022407 0.00854756 3.70909091 1.7923588 6 91
GO:0051260 0.00854756 3.70909091 1.7923588 6 91
GO:0071902 0.00854756 3.70909091 1.7923588 6 91
GO:0002698 0.00866086 8.11578947 0.43331751 3 22
GO:0008625 0.00866086 8.11578947 0.43331751 3 22
GO:0071887 0.00866086 8.11578947 0.43331751 3 22
GO:2000117 0.00866086 8.11578947 0.43331751 3 22
GO:0016192 0.00875604 2.13832045 8.48908401 16 431
GO:0002460 0.00886787 5.45369753 0.82724252 4 42
GO:0050794 0.00897492 1.85486538 52.4511153 63 2663
GO:0060627 0.00913383 2.97473193 2.97413384 8 151
GO:2000146 0.00916328 4.27700715 1.29995254 5 66
GO:0030154 0.00921041 1.77923426 21.8431419 32 1109
GO:0009628 0.00948462 2.22659105 7.07095396 14 359
GO:0050792 0.00963335 5.31256086 0.84693878 4 43
GO:0070663 0.00963335 5.31256086 0.84693878 4 43
GO:1904029 0.00963335 5.31256086 0.84693878 4 43
GO:0042325 0.0097499 2.11002132 8.58756526 16 436
GO:0007160 0.00975216 4.20698925 1.31964879 5 67
GO:0045765 0.00975216 4.20698925 1.31964879 5 67
GO:0002687 0.00982026 7.708125 0.45301376 3 23
GO:0016064 0.00982026 7.708125 0.45301376 3 23
GO:0030193 0.00982026 7.708125 0.45301376 3 23
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GO:1900046 0.00982026 7.708125 0.45301376 3 23
GO:0006958 0.00993719 16.9753086 0.15757 2 8
GO:0010574 0.00993719 16.9753086 0.15757 2 8
GO:0019359 0.00993719 16.9753086 0.15757 2 8
GO:0019363 0.00993719 16.9753086 0.15757 2 8
GO:0035455 0.00993719 16.9753086 0.15757 2 8
GO:0038066 0.00993719 16.9753086 0.15757 2 8
GO:0051412 0.00993719 16.9753086 0.15757 2 8
GO:0071353 0.00993719 16.9753086 0.15757 2 8
GO:0071674 0.00993719 16.9753086 0.15757 2 8
GO:0090314 0.00993719 16.9753086 0.15757 2 8
GO:2000401 0.00993719 16.9753086 0.15757 2 8
GO:0044700 0.00996202 1.71926217 36.0441386 47 1830
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single organism cell adhesion
negative regulation of molecular function
response to stimulus
cellular response to chemical stimulus
response to cytokine
negative regulation of catalytic activity




response to external biotic stimulus
response to other organism
homotypic cell-cell adhesion
cellular response to cytokine stimulus
viral genome replication
response to biotic stimulus
regulation of apoptotic process
defense response to other organism
regulation of programmed cell death
cytokine-mediated signaling pathway
leukocyte cell-cell adhesion




single organismal cell-cell adhesion
negative regulation of hydrolase activity
response to ionizing radiation




negative regulation of endopeptidase activity
epithelium development
negative regulation of peptidase activity
negative regulation of metabolic process
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cellular response to organic substance
cytokine production
response to chemical
negative regulation of immune system process
regulation of viral genome replication
negative regulation of apoptotic process
response to alcohol
positive regulation of response to stimulus
response to wounding
cell proliferation
negative regulation of programmed cell death
cellular response to stimulus









intrinsic apoptotic signaling pathway




intrinsic apoptotic signaling pathway in response to DNA damage by p53 class mediator
negative regulation of locomotion
response to lipid
negative regulation of biological process
reproductive process
cell-cell adhesion
negative regulation of cell death
positive regulation of biological process
intrinsic apoptotic signaling pathway in response to DNA damage
negative regulation of immune response
regulation of lymphocyte activation
apoptotic signaling pathway
regulation of endopeptidase activity
negative regulation of viral genome replication
embryonic cranial skeleton morphogenesis
B cell mediated immunity
alpha-beta T cell activation
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response to interferon-gamma
leukocyte migration involved in inflammatory response
positive regulation of vesicle fusion
retinal metabolic process
hydrogen peroxide biosynthetic process
positive regulation of calcium ion import
negative regulation of macromolecule metabolic process




regulation of peptidase activity
cellular response to mechanical stimulus
reproductive system development
negative regulation of cellular metabolic process
negative regulation of proteolysis





regulation of leukocyte cell-cell adhesion
regulation of locomotion
negative regulation of leukocyte activation
negative regulation of cellular protein metabolic process
regulation of response to stimulus
cellular response to abiotic stimulus
inflammatory cell apoptotic process
negative regulation of viral entry into host cell
eosinophil chemotaxis
positive regulation of nitric-oxide synthase biosynthetic process
interleukin-8 secretion
eosinophil migration
positive regulation of early endosome to late endosome transport
organ regeneration
regulation of response to wounding
regulation of homotypic cell-cell adhesion
regulation of leukocyte activation
regulation of cell proliferation
single-organism developmental process
response to organic cyclic compound
positive regulation of cellular protein metabolic process
cell surface receptor signaling pathway
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single organism reproductive process
multi-organism process
negative regulation of multi-organism process
regulation of biological process
regulation of multicellular organismal process




negative regulation of protein metabolic process
cytokine secretion
response to mechanical stimulus
monocyte chemotaxis
regulation of developmental process
positive regulation of macromolecule metabolic process
positive regulation of protein phosphorylation
activation of MAPKKK activity
chronic inflammatory response
fibrinolysis
negative regulation of lipase activity
JAK-STAT cascade involved in growth hormone signaling pathway
mitotic cell cycle arrest
positive regulation of monocyte chemotaxis
regulation of calcium ion import
regulation of early endosome to late endosome transport
negative regulation of cellular process
negative regulation of cell activation
regulation of cell activation
response to ketone
response to radiation
embryonic skeletal system morphogenesis
negative regulation of T cell activation




regulation of cellular protein metabolic process
extracellular matrix organization
extracellular structure organization
regulation of protein metabolic process
response to molecule of bacterial origin
defense response to virus
negative regulation of defense response
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lymphocyte activation
positive regulation of phosphorus metabolic process
positive regulation of phosphate metabolic process
alpha-beta T cell differentiation
cellular response to ionizing radiation
intrinsic apoptotic signaling pathway by p53 class mediator
negative regulation of leukocyte cell-cell adhesion
negative regulation of viral life cycle
regulation of cell migration





cellular zinc ion homeostasis
hyaluronan catabolic process
retinol metabolic process
nitric-oxide synthase biosynthetic process
regulation of nitric-oxide synthase biosynthetic process
growth hormone receptor signaling pathway
positive regulation of p38MAPK cascade
regulation of molecular function
regulation of leukocyte migration
positive regulation of response to wounding
negative regulation of viral process
epithelial cell apoptotic process
positive regulation of cellular metabolic process
regulation of inflammatory response
regulation of viral life cycle
regulation of response to stress
leukocyte mediated immunity
regulation of lymphocyte proliferation
response to drug
negative regulation of cell migration
regulation of cytokine production
lymphocyte mediated immunity
regulation of mononuclear cell proliferation
negative regulation of response to wounding
positive regulation of immune system process
response to toxic substance
regulation of leukocyte differentiation
NAD biosynthetic process
response to interferon-beta
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regulation of viral entry into host cell
zinc ion homeostasis
cellular response to growth hormone stimulus
regulation of mononuclear cell migration
regulation of p38MAPK cascade
neutrophil chemotaxis
negative regulation of homotypic cell-cell adhesion
response to type I interferon
positive regulation of inflammatory response
type I interferon signaling pathway
cellular response to type I interferon
neutrophil migration
regulation of cell motility
aging
embryonic organ development
positive regulation of metabolic process
innate immune response
regulation of T cell activation
regulation of cell adhesion
protein oligomerization
regulation of cell-cell adhesion
protein homooligomerization
positive regulation of protein serine/threonine kinase activity
negative regulation of immune effector process
extrinsic apoptotic signaling pathway via death domain receptors
leukocyte apoptotic process
negative regulation of cysteine-type endopeptidase activity
vesicle-mediated transport
adaptive immune response based on somatic recombination of immune receptors built from immunoglobulin superfamily domains
regulation of cellular process
regulation of vesicle-mediated transport
negative regulation of cell motility
cell differentiation
response to abiotic stimulus
regulation of viral process
regulation of leukocyte proliferation




positive regulation of leukocyte migration
immunoglobulin mediated immune response
regulation of blood coagulation
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regulation of hemostasis
complement activation, classical pathway
regulation of vascular endothelial growth factor production
nicotinamide nucleotide biosynthetic process




cellular response to interleukin-4
mononuclear cell migration
positive regulation of protein targeting to membrane
regulation of lymphocyte migration
single organism signaling
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Genes
ANO6 ANXA1 CCL2 CD44 CEBPB CHI3L1 IFI16 IL4R OSMR S100A8 SERPINA3 SERPING1 SOCS3 STAT3 TNFRSF1A TPST1
ABCC9 ANGPTL4 ANO6 ANXA1 ANXA2 C1S CCL2 CD44 CDKN1A CEBPB CHI3L1 CLIC1 COLEC12 CYP1B1 FAS FSTL1 GADD45A GADD45B GBP3 IFI16 IFITM2 IFITM3 IL4R LGALS3 LTBR LYVE1 MGST1 MYOF OSMR PRRX1 S100A8 SCARA3 SERPINA3 SERPING1 SOCS3 STAT3 STOM TIMP1 TNC TNFRSF1A TPST1 VCL ZFP36
ABCC9 ANO6 ANXA1 C1S CCL2 CD44 CDKN1A CEBPB CHI3L1 COLEC12 GBP3 IFI16 IFITM2 IFITM3 IL4R LGALS3 OSMR S100A8 SERPINA3 SERPING1 SOCS3 STAT3 STOM TNFRSF1A TPST1
ANO6 CEBPB OSMR S100A8 SERPINA3 SERPING1 STAT3
ANXA1 CCL2 CD44 CEBPB CLIC1 CYP1B1 EFNA1 FAS FERMT2 IL4R LGALS3 MSN PNP S100A10 S100A8 VCL
ANGPTL4 ANXA1 ANXA2 ANXA2P2 CD44 CDKN1A CNN3 CYP1B1 DAB2 FAS GADD45A GADD45B IFI16 MVP PIM1 SERPINA3 SERPING1 SOCS3 TIMP1
ABCC9 ACSL5 ANGPTL4 ANO6 ANXA1 ANXA2 C1S CCL2 CD44 CDKN1A CEBPB CHI3L1 CLIC1 COLEC12 CYP1B1 DAB2 DTNA EFNA1 FAS FCGR2B FERMT2 FSTL1 GADD45A GADD45B GBP3 GNG5 IFI16 IFITM2 IFITM3 IL4R LGALS3 LTBP1 LTBR LYVE1 MAOB MGST1 MSN MT1A MVP MYOF NAMPT NFIL3 OSMR PIM1 PLCD1 PLCE1 PLP2 PNP PRRX1 RDH10 S100A16 S100A8 SCARA3 SERPINA3 SERPING1 SOCS3 STAT3 STOM TIMP1 TNC TNFRSF1A TPST1 VCL ZFP36
ANO6 ANXA1 CCL2 CD44 CDKN1A CEBPB CHI3L1 COLEC12 CYP1B1 DAB2 FAS FERMT2 FSTL1 GNG5 IFITM2 IFITM3 IL4R LGALS3 LTBP1 LTBR MAOB MGST1 MSN MT1A MYOF NFIL3 OSMR PIM1 PLP2 S100A8 SOCS3 STAT3 TNFRSF1A
ANXA1 CCL2 CD44 CHI3L1 IFITM2 IFITM3 IL4R LTBR NFIL3 OSMR PLP2 SOCS3 STAT3 TIMP1 TNFRSF1A
ANGPTL4 ANXA1 ANXA2 ANXA2P2 CD44 CDKN1A CNN3 FAS GADD45A GADD45B IFI16 MVP SERPINA3 SERPING1 SOCS3 TIMP1
ABCC9 ANO6 ANXA2 CCL2 CDKN1A CEBPB CHI3L1 EFNA1 FAS FSTL1 GADD45A GBP3 IFI16 IFITM2 IFITM3 IL4R LGALS3 LTBR MAOB MGST1 OSMR PIM1 PLP2 RDH10 S100A8 SERPING1 SOCS3 STOM TNFRSF1A ZFP36
ACSL5 ANGPTL4 ANO6 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CYP1B1 DAB2 FAS GADD45A GADD45B IFI16 LGALS3 LTBR PIM1 PYGL S100A8 SOCS3 STAT3 TIMP1 TNFRSF1A
ACSL5 ANGPTL4 ANO6 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CYP1B1 DAB2 EMP1 FAS GADD45A GADD45B IFI16 LGALS3 LTBR PIM1 PYGL S100A8 SOCS3 STAT3 TIMP1 TNFRSF1A
ACSL5 ANGPTL4 ANO6 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CYP1B1 DAB2 EMP1 FAS GADD45A GADD45B IFI16 LGALS3 LTBR PIM1 PYGL S100A8 SOCS3 STAT3 TIMP1 TNFRSF1A
ABCC9 CCL2 CEBPB GBP3 IFI16 IFITM2 IFITM3 IL4R MAOB MGST1 S100A8 SOCS3 STOM TNFRSF1A
ABCC9 CCL2 CEBPB GBP3 IFI16 IFITM2 IFITM3 IL4R MAOB MGST1 S100A8 SOCS3 STOM TNFRSF1A
ANXA1 CCL2 CD44 CEBPB CLIC1 FAS IL4R LGALS3 PNP S100A8 VCL
CCL2 CD44 CHI3L1 IFITM2 IFITM3 IL4R LTBR NFIL3 OSMR PLP2 SOCS3 STAT3 TNFRSF1A
CCL2 IFI16 IFITM2 IFITM3 STOM
ABCC9 CCL2 CEBPB GBP3 IFI16 IFITM2 IFITM3 IL4R MAOB MGST1 S100A8 SOCS3 STOM TNFRSF1A
ACSL5 ANGPTL4 ANO6 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB CYP1B1 DAB2 FAS GADD45A GADD45B LGALS3 LTBR PIM1 S100A8 SOCS3 STAT3 TIMP1
ABCC9 CEBPB GBP3 IFI16 IFITM2 IFITM3 IL4R S100A8 STOM TNFRSF1A
ACSL5 ANGPTL4 ANO6 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB CYP1B1 DAB2 FAS GADD45A GADD45B LGALS3 LTBR PIM1 S100A8 SOCS3 STAT3 TIMP1
CCL2 CD44 IFITM2 IFITM3 IL4R LTBR OSMR PLP2 SOCS3 STAT3 TNFRSF1A
ANXA1 CCL2 CD44 CEBPB FAS IL4R LGALS3 MSN PNP S100A8
ANXA1 CCL2 CD44 CDKN1A CEBPB CHI3L1 COLEC12 CYP1B1 DAB2 FAS FERMT2 FSTL1 GNG5 IFITM2 IFITM3 IL4R LTBP1 LTBR MAOB MGST1 MSN MYOF NAMPT NFIL3 OSMR PIM1 PLP2 S100A8 SOCS3 STAT3 TIMP1 TNFRSF1A
ACSL5 ANGPTL4 ANO6 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CYP1B1 DAB2 FAS GADD45A GADD45B IFI16 LGALS3 LTBR PIM1 S100A8 SOCS3 STAT3 TIMP1 TNFRSF1A
ABCC9 ANO6 ANXA1 ANXA2 C1S CCL2 CD44 CDKN1A CEBPB COLEC12 FAS FCGR2B GBP3 IFI16 IFITM2 IFITM3 IL4R LGALS3 LTBR MSN NFIL3 PNP S100A8 SERPING1 SOCS3 STOM TMEM176A
ABCC9 C1S CCL2 CEBPB FAS GBP3 IFI16 IFITM2 IFITM3 IL4R LGALS3 SERPING1 STOM
ANXA1 CCL2 CD44 CEBPB CLIC1 CYP1B1 FAS IL4R LGALS3 MSN PNP S100A8 VCL
ANGPTL4 ANXA1 CD44 CNN3 FAS IFI16 SERPINA3 SERPING1 TIMP1
ANXA1 CCL2 CDKN1A GADD45A IFI16 SOCS3
ACSL5 ANGPTL4 ANO6 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB CYP1B1 DAB2 FAS GADD45A GADD45B LGALS3 LTBR PIM1 S100A8 SOCS3 STAT3 TIMP1
ADAMTS9 ANO6 ANXA1 CD44 CDKN1A CEBPB CHI3L1 CNN3 CYP1B1 DAB2 EFNA1 EMP1 LGALS3 MSN PRRX1 RDH10 SOCS3 TAGLN2 TIMP1 TNC TNFRSF1A VCL
CCL2 CYP1B1 SOCS3 STAT3 TNFRSF1A
ANXA1 CCL2 CD44 CEBPB FAS IL4R LGALS3 PNP S100A8
CD44 FAS IFI16 SERPINA3 SERPING1 TIMP1
ADAMTS9 ANXA1 CD44 CDKN1A CEBPB CNN3 DAB2 EMP1 LGALS3 MSN RDH10 SOCS3 TAGLN2 TNC TNFRSF1A VCL
CD44 FAS IFI16 SERPINA3 SERPING1 TIMP1
ANGPTL4 ANXA1 ANXA2 ANXA2P2 CD44 CDKN1A CEBPB CNN3 CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 IFITM3 MVP NFIL3 PIM1 PRRX1 SERPINA3 SERPING1 SOCS3 STAT3 TIMP1 ZFP36
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ANXA1 CCL2 CD44 CDKN1A CEBPB CHI3L1 COLEC12 CYP1B1 DAB2 FERMT2 FSTL1 GNG5 IFITM2 IFITM3 IL4R LTBP1 LTBR MSN MYOF NFIL3 OSMR PIM1 PLP2 SOCS3 STAT3 TNFRSF1A
ANXA1 CCL2 CEBPB CHI3L1 CYP1B1 IFI16 IL4R PNP S100A8 ZFP36
ANO6 ANXA1 CCL2 CD44 CDKN1A CEBPB CHI3L1 COLEC12 CYP1B1 DAB2 EFNA1 FAS FERMT2 FSTL1 GNG5 IFITM2 IFITM3 IL4R LGALS3 LTBP1 LTBR MAOB MGST1 MSN MT1A MYOF NAMPT NFIL3 OSMR PIM1 PLP2 PNP S100A16 S100A8 SOCS3 STAT3 TIMP1 TNFRSF1A
CCL2 CEBPB FAS IFI16 IL4R LGALS3 SERPING1 TMEM176A
IFI16 IFITM2 IFITM3 STOM
ANGPTL4 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB DAB2 FAS LGALS3 PIM1 SOCS3 STAT3 TIMP1
ANXA1 CCL2 CDKN1A MAOB MSN PIM1 S100A8 SOCS3 STAT3
ANO6 C1S CCL2 CD44 CHI3L1 COLEC12 CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 IL4R LGALS3 LTBR OSMR PLCE1 PRRX1 S100A8 SERPING1 STAT3 TNFRSF1A
ANO6 ANXA1 ANXA2 CCL2 CD44 CLIC1 LYVE1 MYOF OSMR S100A8 SERPING1 SOCS3 TIMP1 TNC TNFRSF1A VCL
ANXA1 ANXA2 CCL2 CDKN1A CEBPB CYP1B1 DAB2 EMP1 IFI16 IGFBP7 IL4R LGALS3 NAMPT OSMR PIM1 PLCD1 PLCE1 PNP PRRX1 STAT3 TIMP1 TNC
ANGPTL4 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB DAB2 FAS LGALS3 PIM1 SOCS3 STAT3 TIMP1
ABCC9 ACSL5 ANO6 ANXA1 ANXA2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CLIC1 COLEC12 CYP1B1 DAB2 DTNA EFNA1 FAS FCGR2B FERMT2 FSTL1 GADD45A GADD45B GNG5 IFI16 IFITM2 IFITM3 IL4R LGALS3 LTBP1 LTBR LYVE1 MAOB MGST1 MSN MT1A MVP MYOF NAMPT NFIL3 OSMR PIM1 PLCD1 PLCE1 PLP2 PRRX1 RDH10 S100A8 SOCS3 STAT3 STOM TIMP1 TNC TNFRSF1A
ADAMTS9 ANO6 ANXA1 ANXA2 BNIP2 CCL2 CD44 CDKN1A CEBPB CEBPD CHI3L1 CLIC1 COLEC12 CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 IL4R LGALS3 LTBR MAOB MSN NAMPT OSMR PIM1 PLCE1 PNP PRRX1 S100A10 S100A8 SOCS3 STAT3 STOM TIMP1 TNC TNFRSF1A ZFP36
C1S CCL2 CD44 CDKN1A CEBPB COLEC12 FAS FCGR2B IFI16 IFITM2 IFITM3 IL4R LGALS3 NFIL3 PNP S100A8 SERPING1 SOCS3
ANXA1 CCL2 CDKN1A CEBPB PRRX1 SOCS3 TNC
ANXA1 ANXA2 CEBPB FAS IFI16 IL4R LTBR PNP TMEM176A
ANO6 ANXA1 ANXA2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CYP1B1 DAB2 EFNA1 FAS IFI16 IL4R LTBR MAOB MGST1 MSN PFKFB3 PLCD1 PLCE1 PNP PRRX1 RDH10 SLC39A1 SOCS3 STAT3 TIMP1 TMEM176A TNC
ANXA1 CCL2 CD44 CEBPB CLIC1 CYP1B1 EFNA1 FAS FERMT2 IGFBP7 IL4R LGALS3 LYVE1 MSN PNP S100A10 S100A8 TNC VCL
ANXA1 CCL2 CD44 CEBPB CLIC1 CYP1B1 EFNA1 FAS FERMT2 IGFBP7 IL4R LGALS3 LYVE1 MSN PNP S100A10 S100A8 TNC VCL
ANXA1 CCL2 CDKN1A FAS MAOB SOCS3
ABCC9 ACSL5 ANO6 ANXA1 ANXA2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CLIC1 COLEC12 CYP1B1 DAB2 DTNA EFNA1 FAS FCGR2B FERMT2 FSTL1 GADD45A GADD45B GNG5 IFI16 IFITM2 IFITM3 IL4R LGALS3 LTBP1 LTBR LYVE1 MVP MYOF NAMPT OSMR PIM1 PLCD1 PLCE1 PLP2 PRRX1 RDH10 S100A8 SOCS3 STAT3 TIMP1 TNFRSF1A
CD44 CDKN1A CEBPB CYP1B1 IFI16 S100A8 TNFRSF1A
ANO6 ANXA1 C1S CCL2 CDKN1A CEBPB COLEC12 FAS FCGR2B IFI16 IL4R LGALS3 MSN PNP SERPING1 SOCS3 STOM TMEM176A
ADAMTS9 ANXA1 CDKN1A CEBPB CNN3 DAB2 LGALS3 MSN TAGLN2 TNFRSF1A
ANXA1 CCL2 CDKN1A FAS MAOB SOCS3
CD44 LYVE1 PIM1
CD44 CDKN1A IFI16
CCL2 CYP1B1 IFITM2 IFITM3 STAT3 TIMP1 VCL
ANXA1 CCL2 CDKN1A CEBPB FAS IL4R MAOB MGST1 MSN PIM1 S100A8 SOCS3 STAT3
ANGPTL4 ANXA1 ANXA2 ANXA2P2 BNIP2 CCL2 CD44 CDKN1A CEBPB CNN3 CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 IFITM2 IFITM3 IGFBP7 IL4R LGALS3 LTBP1 MAOB MT1A MVP NFIL3 PIM1 PRRX1 SERPINA3 SERPING1 SOCS3 STAT3 TIMP1 TMEM176A TNFRSF1A VCL ZFP36
ANXA1 CCL2 CD44 CEBPB IL4R LIMK2 MGST1 NAMPT PLCD1 RDH10 SOCS3 STAT3 TIMP1 TNC
ANXA1 CCL2 CD44 CEBPB CLIC1 CYP1B1 FAS IL4R LGALS3 MSN PNP S100A8 VCL
ANGPTL4 ANXA1 BNIP2 CCL2 CD44 CDKN1A CEBPB DAB2 FAS LGALS3 PIM1 SOCS3 STAT3 TIMP1
ADAMTS9 ANGPTL4 ANO6 ANXA1 ANXA2 BNIP2 C1S CCL2 CD44 CDKN1A CEBPB CEBPD CHI3L1 CLIC1 COLEC12 CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 IL4R LGALS3 LTBR MAOB MSN NAMPT NFIL3 OSMR PIM1 PLCE1 PNP PRRX1 S100A10 S100A8 SERPING1 SOCS3 STAT3 STOM TIMP1 TNC TNFRSF1A ZFP36
CD44 CDKN1A IFI16 TNFRSF1A
IFI16 IL4R LGALS3 SERPING1
CCL2 CDKN1A CEBPB FAS IL4R LGALS3 PNP
ACSL5 CD44 CDKN1A CEBPB CYP1B1 FAS IFI16 LGALS3 LTBR S100A8 TNFRSF1A
CD44 FAS IFI16 S100A8 SERPINA3 SERPING1 TIMP1
IFI16 IFITM2 IFITM3
PRRX1 RDH10 SLC39A1
C1S FAS IL4R SERPING1
ANXA1 CEBPB IL4R PNP
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ANXA2 CD44 CDKN1A CEBPB CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 IFITM3 MVP NFIL3 PIM1 PRRX1 SERPINA3 SERPING1 SOCS3 STAT3 TIMP1 ZFP36
CEBPB FAS IL4R LGALS3
ANXA1 CCL2 CDKN1A CEBPB CLIC1 FAS IL4R LGALS3 LTBR PNP SERPING1 TIMP1 VCL
ANO6 ANXA2 CD44 CHI3L1 LGALS3 PRRX1 RDH10 SLC39A1 TIMP1
ANXA1 CD44 CEBPB MGST1 PLCD1 RDH10 SOCS3 TNC
CD44 FAS IFI16 S100A8 SERPINA3 SERPING1 TIMP1
FAS GADD45A LTBR TNFRSF1A
ANXA1 CD44 CEBPB MGST1 PLCD1 RDH10 SOCS3 TNC
ANXA2 CD44 CDKN1A CEBPB CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 IFITM3 MVP NFIL3 PIM1 PRRX1 SERPINA3 SERPING1 SOCS3 STAT3 TIMP1 ZFP36
CD44 FAS IFI16 SERPINA3 SERPING1 TIMP1
ANXA1 CCL2 CDKN1A FAS IL4R MAOB MSN SOCS3 STAT3




CCL2 CD44 CEBPB IL4R LGALS3 PNP
ANO6 CCL2 CYP1B1 DAB2 EFNA1 IFITM2 IFITM3 LGALS3 MSN STAT3 TIMP1 VCL
CEBPB FAS IL4R LGALS3
ANXA2 CD44 CDKN1A FAS GADD45A GADD45B IFI16 MVP SERPINA3 SERPING1 SOCS3 TIMP1 ZFP36
ACSL5 ANO6 ANXA2 C1S CCL2 CD44 CDKN1A CHI3L1 COLEC12 CYP1B1 DAB2 EFNA1 FAS FCGR2B GADD45A GADD45B IFI16 IL4R LGALS3 LTBP1 LTBR MYOF OSMR PLCE1 PRRX1 S100A8 SERPING1 SOCS3 STAT3 STOM TIMP1 TNFRSF1A








CCL2 CDKN1A CEBPB SOCS3
ANO6 ANXA2 OSMR S100A8 SERPING1 SOCS3 TNFRSF1A
CCL2 CD44 CEBPB IL4R LGALS3 PNP
CCL2 CDKN1A CEBPB FAS IL4R LGALS3 PNP
ANXA1 ANXA2 CCL2 CDKN1A CEBPB CYP1B1 IGFBP7 IL4R LGALS3 NAMPT OSMR PLCD1 PNP PRRX1 STAT3 TIMP1 TNC
ADAMTS9 ANGPTL4 ANO6 ANXA1 ANXA2 BNIP2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CLIC1 CNN3 CYP1B1 DAB2 EFNA1 EMP1 FAS FERMT2 GADD45B IFI16 IL4R LGALS3 LTBR MAOB MGST1 MSN PFKFB3 PIM1 PLCD1 PLCE1 PNP PRRX1 RDH10 S100A10 SERPING1 SLC39A1 SOCS3 STAT3 TAGLN2 TIMP1 TMEM176A TNC TNFRSF1A VCL
ANXA1 CCL2 CDKN1A COLEC12 CYP1B1 FAS IL4R MAOB MSN NAMPT PIM1 SOCS3 STAT3
ANXA2 CCL2 CD44 CDKN1A CHI3L1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 LTBR MSN PIM1 PLCE1 S100A8 TNFRSF1A
ACSL5 ANO6 ANXA1 CCL2 CD44 CDKN1A DAB2 EFNA1 FAS FERMT2 FSTL1 IFITM2 IFITM3 IL4R LGALS3 LTBP1 LTBR MVP MYOF OSMR PLCE1 PLP2 PRRX1 SOCS3 STAT3 TIMP1 TNFRSF1A
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ANXA1 CCL2 CD44 CEBPB IL4R LIMK2 MGST1 PLCD1 RDH10 SOCS3 TIMP1 TNC
ABCC9 CCL2 CEBPB FCGR2B GBP3 IFI16 IFITM2 IFITM3 IL4R LIMK2 LTBR MAOB MGST1 NAMPT S100A8 SOCS3 STAT3 STOM TIMP1 TNFRSF1A
IFI16 IFITM2 IFITM3 TIMP1
ABCC9 ACSL5 ADAMTS9 ANGPTL4 ANO6 ANXA1 ANXA2 ANXA2P2 BNIP2 C1S CCL2 CD44 CDKN1A CEBPB CEBPD CHI3L1 CLIC1 CNN3 COLEC12 CYP1B1 DAB2 DTNA EFNA1 FAS FCGR2B FERMT2 FSTL1 GADD45A GADD45B GNG5 IFI16 IFITM2 IFITM3 IGFBP7 IL4R LGALS3 LTBP1 LTBR LYVE1 MAOB MSN MT1A MVP MYOF NAMPT NFIL3 OSMR PIM1 PLCD1 PLCE1 PLP2 PNP PRRX1 RDH10 S100A10 S100A8 SERPINA3 SERPING1 SOCS3 STAT3 STOM TIMP1 TMEM176A TNC TNFRSF1A VCL ZFP36
ADAMTS9 ANGPTL4 ANO6 ANXA1 ANXA2 CCL2 CEBPB CHI3L1 CLIC1 CYP1B1 DAB2 EFNA1 FAS IFI16 IL4R LGALS3 PLCE1 PNP PRRX1 SERPING1 STAT3 TIMP1 TMEM176A TNFRSF1A ZFP36
ANGPTL4 ANXA1 ANXA2 ANXA2P2 BNIP2 CCL2 CD44 CDKN1A CHI3L1 CNN3 EFNA1 FAS GADD45A GADD45B IFI16 MVP PIM1 PLCE1 S100A10 S100A8 SERPINA3 SERPING1 SOCS3 TIMP1
ANXA1 CCL2 CEBPB FAS IL4R LGALS3 PNP
ANXA1 CCL2 CEBPB FAS IL4R LGALS3 PNP
ANXA1 CCL2 CEBPB FAS IL4R LGALS3 PNP
ANXA2 CD44 CDKN1A FAS GADD45A GADD45B IFI16 MVP SERPINA3 SERPING1 SOCS3 TIMP1 ZFP36
ANXA1 CHI3L1 IL4R PNP
CCL2 CHI3L1 FAS GADD45A LTBR TNFRSF1A
ANO6 CCL2 LGALS3
ADAMTS9 ANGPTL4 ANO6 BNIP2 CCL2 CEBPB CHI3L1 CLIC1 CYP1B1 DAB2 EFNA1 FAS FERMT2 IL4R MSN PNP PRRX1 S100A10 SOCS3 STAT3 TIMP1 TMEM176A TNFRSF1A
ANXA2 CCL2 CD44 CDKN1A CEBPB CEBPD CHI3L1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 LTBR MSN NAMPT NFIL3 PIM1 PLCE1 PRRX1 S100A8 STAT3 TNC TNFRSF1A ZFP36










ANGPTL4 ANXA1 ANXA2 BNIP2 CCL2 CD44 CDKN1A CEBPB CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 IFITM2 IFITM3 IGFBP7 IL4R LGALS3 LTBP1 MAOB MVP NFIL3 PIM1 PRRX1 SERPINA3 SERPING1 SOCS3 STAT3 TIMP1 TMEM176A VCL ZFP36
CEBPB FAS IL4R LGALS3
CCL2 CDKN1A CEBPB FAS IL4R LGALS3 PNP
CCL2 CDKN1A MAOB MSN SOCS3
ANXA1 CCL2 CDKN1A GADD45A IFI16 RDH10 SCARA3 SOCS3
PRRX1 RDH10 SLC39A1
CEBPB IL4R LGALS3
ANXA2 CCL2 CD44 CDKN1A CHI3L1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 LTBR MSN PIM1 PLCE1 S100A8 TNFRSF1A
CCL2 CEBPB MAOB MGST1 S100A8 SOCS3 TNFRSF1A
ADAMTS9 ANGPTL4 ANO6 ANXA1 ANXA2 BNIP2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CNN3 CYP1B1 DAB2 EFNA1 EMP1 FAS FERMT2 IFI16 IL4R LGALS3 LTBR LYVE1 MAOB MGST1 MSN PFKFB3 PLCD1 PLCE1 PNP PRRX1 RDH10 S100A10 SLC39A1 SOCS3 STAT3 TAGLN2 TIMP1 TMEM176A TNC TNFRSF1A VCL
CCL2 CEBPB MAOB MGST1 S100A8 SOCS3
ANXA2 CCL2 CD44 CDKN1A CHI3L1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 LTBR MSN MVP PIM1 PLCE1 S100A8 SERPINA3 SERPING1 SOCS3 TIMP1 TNFRSF1A ZFP36
ANXA2 CD44 CYP1B1 LGALS3 LTBP1 TIMP1 TNC
ANXA2 CD44 CYP1B1 LGALS3 LTBP1 TIMP1 TNC
ANXA2 CCL2 CD44 CDKN1A CEBPB CHI3L1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 LTBR MSN MVP PIM1 PLCE1 S100A8 SERPINA3 SERPING1 SOCS3 TIMP1 TNFRSF1A ZFP36
CCL2 CEBPB MAOB MGST1 S100A8 SOCS3
ABCC9 GBP3 IFI16 IFITM2 IFITM3 STOM
IFI16 SERPING1 SOCS3 TNFRSF1A
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ANXA1 CCL2 CDKN1A CEBPB FAS IL4R LGALS3 PNP
ANXA2 CCL2 CD44 CDKN1A CHI3L1 DAB2 EFNA1 GADD45A GADD45B LTBR PIM1 PLCE1 STAT3 TNFRSF1A






ANO6 CCL2 CYP1B1 DAB2 EFNA1 LGALS3 MSN STAT3 TIMP1 VCL
ANXA2 CCL2 CD44 CDKN1A CHI3L1 DAB2 EFNA1 GADD45A GADD45B LTBR PIM1 PLCE1 TNFRSF1A
ANO6 ANXA2 CCL2 DAB2 LGALS3
ANXA1 CCL2 CDKN1A CEBPB FAS IL4R LGALS3 LTBR PNP









ANGPTL4 ANXA1 ANXA2 ANXA2P2 BNIP2 CCL2 CD44 CDKN1A CHI3L1 CNN3 CYP1B1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 MVP PIM1 PLCE1 S100A10 S100A8 SERPINA3 SERPING1 SOCS3 STOM TIMP1
ANO6 CCL2 LGALS3 MSN
ANO6 OSMR S100A8 TNFRSF1A
IFI16 IFITM2 IFITM3
ANGPTL4 ANO6 FAS
ANXA1 ANXA2 CCL2 CD44 CDKN1A CEBPB CEBPD CHI3L1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 LTBR MAOB MSN NAMPT PIM1 PLCE1 PRRX1 S100A8 STAT3 TNFRSF1A ZFP36
OSMR S100A8 SERPING1 SOCS3 TNFRSF1A
IFI16 IFITM2 IFITM3 STOM
ANO6 ANXA2 CD44 COLEC12 GADD45A GADD45B IFI16 LTBR OSMR PRRX1 S100A8 SERPING1 SOCS3 STOM TNFRSF1A
C1S CCL2 FAS IL4R SERPING1
CDKN1A CEBPB LGALS3 PNP
ANXA1 CCL2 CDKN1A MAOB MGST1 PNP SOCS3 STAT3
CCL2 CYP1B1 STAT3 TIMP1 VCL
ANXA1 CCL2 CEBPB CYP1B1 IFI16 IL4R ZFP36
C1S FAS IL4R SERPING1
CDKN1A CEBPB LGALS3 PNP
ANXA2 SERPING1 SOCS3 TNFRSF1A
ANO6 ANXA1 C1S CCL2 CDKN1A COLEC12 IFI16 IL4R LGALS3 PNP SERPING1
CCL2 CDKN1A CYP1B1 FAS MAOB
CEBPB FAS IL4R PNP TMEM176A
NAMPT PNP
IFITM2 IFITM3
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ANO6 CCL2 CYP1B1 DAB2 EFNA1 LGALS3 MSN STAT3 TIMP1 VCL
CCL2 CDKN1A SERPING1 SOCS3 STAT3 TIMP1
CEBPB EFNA1 PLCD1 PRRX1 RDH10 SLC39A1 SOCS3
ANXA1 ANXA2 BNIP2 CCL2 CD44 CDKN1A CEBPB CEBPD CHI3L1 DAB2 EFNA1 FAS GADD45A GADD45B IFI16 LTBR MAOB MSN NAMPT NFIL3 PIM1 PLCE1 PRRX1 S100A10 S100A8 STAT3 TNC TNFRSF1A ZFP36
C1S CCL2 CD44 CDKN1A COLEC12 IFI16 IFITM2 IFITM3 LGALS3 S100A8 SERPING1 SOCS3
CCL2 CEBPB IL4R LGALS3 PNP
CCL2 CD44 CEBPB CYP1B1 EFNA1 IL4R LGALS3 PNP S100A10
ANGPTL4 ANXA2 ATL3 COLEC12 FAS MGST1 S100A10 STOM
CCL2 CD44 CEBPB IL4R LGALS3 PNP
ANGPTL4 ATL3 COLEC12 FAS MGST1 STOM





ADAMTS9 ANO6 ANXA1 ANXA2 CCL2 COLEC12 DAB2 IL4R LGALS3 MARCH3 MSN S100A10 SCARA3 SERPING1 TIMP1 VCL
C1S FAS IL4R SERPING1
ABCC9 ACSL5 ADAMTS9 ANGPTL4 ANO6 ANXA1 ANXA2 BNIP2 CCL2 CD44 CDKN1A CEBPB CEBPD CHI3L1 CLIC1 COLEC12 CYP1B1 DAB2 DTNA EFNA1 FAS FCGR2B FERMT2 FSTL1 GADD45A GADD45B GNG5 IFI16 IFITM2 IFITM3 IGFBP7 IL4R LGALS3 LTBP1 LTBR LYVE1 MAOB MSN MVP MYOF NAMPT NFIL3 OSMR PIM1 PLCD1 PLCE1 PLP2 PNP PRRX1 RDH10 S100A10 S100A8 SERPINA3 SERPING1 SOCS3 STAT3 STOM TIMP1 TMEM176A TNC TNFRSF1A VCL ZFP36
ANO6 ANXA1 ANXA2 CCL2 DAB2 IL4R LGALS3 MSN
CCL2 CYP1B1 STAT3 TIMP1 VCL
ADAMTS9 ANGPTL4 ANXA1 ANXA2 BNIP2 CCL2 CDKN1A CEBPB CLIC1 CNN3 DAB2 EFNA1 FAS FERMT2 GADD45B IFI16 IL4R LGALS3 LTBR MGST1 MSN PNP PRRX1 RDH10 S100A10 SOCS3 STAT3 TAGLN2 TMEM176A TNC TNFRSF1A VCL
ANGPTL4 ANXA1 CCL2 CDKN1A CHI3L1 FAS GADD45A IFI16 LTBR MYOF RDH10 SCARA3 SOCS3 TNFRSF1A
IFI16 IFITM2 IFITM3 STOM
CDKN1A CEBPB LGALS3 PNP
CDKN1A GADD45A PIM1 SOCS3
ANXA2 CCL2 CD44 CDKN1A CHI3L1 DAB2 EFNA1 GADD45A GADD45B LTBR MVP PIM1 PLCE1 SOCS3 STAT3 TNFRSF1A
CD44 FERMT2 LYVE1 S100A10 VCL
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ABCC9 ACSL5 ANO6 ANXA1 ANXA2 CCL2 CD44 CDKN1A CEBPB CHI3L1 CLIC1 COLEC12 CYP1B1 DAB2 DTNA EFNA1 FAS FCGR2B FERMT2 FSTL1 GADD45A GADD45B GNG5 IFI16 IFITM2 IFITM3 IL4R LGALS3 LTBP1 LTBR LYVE1 MVP MYOF NAMPT OSMR PIM1 PLCD1 PLCE1 PLP2 PRRX1 RDH10 S100A8 SOCS3 STAT3 TIMP1 TNC TNFRSF1A
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0007268 1.64E-13 2.59356562 56.1877076 109 385
GO:0007267 1.52E-10 2.12960509 74.4304699 125 510
GO:0050803 6.81E-10 3.56376518 17.950878 45 123
GO:0051648 3.24E-09 3.90815535 13.8644993 37 95
GO:1902578 3.97E-09 1.69665088 190.162553 253 1303
GO:0044765 5.63E-09 1.69519808 182.427622 244 1250
GO:0006810 9.40E-09 1.66200846 206.65401 269 1416
GO:0051650 1.80E-08 3.74984876 13.426673 35 92
GO:0065008 2.16E-08 1.68270985 162.725439 220 1115
GO:0030001 2.55E-08 2.21236029 46.1177029 82 316
GO:0051049 3.78E-08 1.86028213 86.543664 132 593
GO:0031175 4.79E-08 1.97687113 65.5280019 106 449
GO:0048812 5.79E-08 2.1008342 51.5175605 88 353
GO:0048666 6.28E-08 1.92379553 71.5116279 113 490
GO:0051234 8.24E-08 1.60387652 210.740389 269 1444
GO:0032990 8.98E-08 1.98288117 61.4416232 100 421
GO:0097479 9.49E-08 4.30303437 9.48623636 27 65
GO:0034220 1.03E-07 2.02527946 56.0417655 93 384
GO:0044708 1.12E-07 2.53964552 27.5830565 55 189
GO:0098660 1.92E-07 2.20641279 39.6962506 71 272
GO:0048858 2.17E-07 1.94903076 60.8578548 98 417
GO:0007409 2.25E-07 2.13462898 43.6366872 76 299
GO:0048489 2.81E-07 4.13662765 9.34029426 26 64
GO:0097480 2.81E-07 4.13662765 9.34029426 26 64
GO:0048667 3.57E-07 2.04334554 48.7446607 82 334
GO:0051130 3.57E-07 2.04334554 48.7446607 82 334
GO:0007399 6.01E-07 1.63724392 130.618178 178 895
GO:0051656 6.33E-07 2.86822289 17.8049359 39 122
GO:0006811 7.38E-07 1.76278106 83.9167062 124 575
GO:0055085 7.92E-07 1.81216422 73.116991 111 501
GO:0050877 1.21E-06 1.99152173 47.723066 79 327
GO:0050808 1.32E-06 2.95605843 15.6158045 35 107
GO:0023061 1.44E-06 2.3750403 26.7074039 51 183
GO:0098662 1.81E-06 2.1547636 35.0261035 62 240
GO:0061564 1.84E-06 1.99120687 45.8258187 76 314
GO:0051179 2.56E-06 1.4975247 252.771713 305 1732
GO:0015988 3.15E-06 10.9059051 2.48101566 11 17
GO:0015991 3.15E-06 10.9059051 2.48101566 11 17
GO:0050890 3.77E-06 2.61011905 18.9724727 39 130
GO:0010975 3.91E-06 2.4134349 23.2047935 45 159
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GO:0016079 3.93E-06 4.55744966 6.4214523 19 44
GO:0098655 3.95E-06 2.05190167 38.0908875 65 261
GO:0051640 4.49E-06 2.45336906 21.8913147 43 150
GO:0030030 4.73E-06 1.69611149 82.4572852 119 565
GO:0007611 5.42E-06 2.72402741 16.491457 35 113
GO:0007626 5.69E-06 2.93196169 13.8644993 31 95
GO:0060341 6.05E-06 1.84378276 54.4364025 85 373
GO:0006836 6.22E-06 2.74965003 15.9076887 34 109
GO:0050807 6.25E-06 4.13793103 7.15116279 20 49
GO:0007269 6.38E-06 2.97435897 13.2807309 30 91
GO:0000904 7.43E-06 1.81856187 56.3336497 87 386
GO:0009161 9.19E-06 2.96928328 12.8429046 29 88
GO:0051963 9.48E-06 5.03294965 5.10797342 16 35
GO:0006812 9.65E-06 1.79697635 57.5011865 88 394
GO:0043269 1.11E-05 2.02970003 35.3179877 60 242
GO:0051649 1.15E-05 1.57278744 113.688894 153 779
GO:0051641 1.17E-05 1.54268316 129.888467 171 890
GO:0007610 1.30E-05 1.92801436 41.73944 68 286
GO:0010976 1.33E-05 2.83253205 13.7185572 30 94
GO:0031344 1.48E-05 2.13862577 28.7505933 51 197
GO:0009167 2.17E-05 2.86201022 12.6969625 28 87
GO:0051962 2.23E-05 2.21243633 24.6642145 45 169
GO:0048167 2.44E-05 2.90515671 12.1131941 27 83
GO:0030182 2.53E-05 1.62340792 83.4788799 117 572
GO:0034765 2.62E-05 2.19410526 24.8101566 45 170
GO:0009126 2.75E-05 2.81351505 12.8429046 28 88
GO:0009123 3.03E-05 2.73344177 13.5726151 29 93
GO:0001505 3.74E-05 2.54437122 15.7617466 32 108
GO:0034762 4.91E-05 2.12362301 25.393925 45 174
GO:0051965 5.43E-05 5.15968992 4.08637874 13 28
GO:0042391 5.71E-05 2.10668016 25.5398671 45 175
GO:0032989 6.64E-05 1.60022586 78.2249644 109 536
GO:0044763 7.26E-05 1.57159513 491.678927 526 3369
GO:0046034 7.29E-05 2.88243655 10.7997152 24 74
GO:0032879 7.47E-05 1.50395516 113.834836 149 780
GO:0015672 7.99E-05 1.89589177 35.1720456 57 241
GO:0044699 8.78E-05 1.70862582 530.061699 559 3632
GO:0051960 9.15E-05 1.80641711 41.73944 65 286
GO:0006887 9.82E-05 2.12576313 23.0588514 41 158
GO:0000902 0.00010655 1.58823529 75.5980066 105 518
GO:1902108 0.00012409 7.62093352 2.33507356 9 16
GO:0048699 0.00012531 1.53594242 89.9003322 121 616
GO:0046128 0.00014021 2.3651812 16.0536308 31 110
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GO:0060359 0.00014307 3.67073327 6.12956811 16 42
GO:0055082 0.00014468 1.9272992 30.3559563 50 208
GO:0009119 0.00016825 2.33495291 16.1995729 31 111
GO:0042278 0.00016825 2.33495291 16.1995729 31 111
GO:0045666 0.00017046 2.29682267 16.9292833 32 116
GO:0009141 0.00017098 2.56027165 12.6969625 26 87
GO:0007411 0.00017186 1.86096257 33.7126246 54 231
GO:0097485 0.00017186 1.86096257 33.7126246 54 231
GO:0061024 0.00017707 1.69327076 50.0581395 74 343
GO:0032940 0.00017843 1.71153403 47.5771239 71 326
GO:0003008 0.00018577 1.56472466 74.8682962 103 513
GO:0036465 0.00018856 5.9322314 2.91884196 10 20
GO:1903530 0.00019566 1.91069811 29.91813 49 205
GO:0007006 0.0002037 3.96894065 5.10797342 14 35
GO:0009259 0.00020617 2.03571429 23.7885619 41 163
GO:0009199 0.00022931 2.61670512 11.5294257 24 79
GO:0009205 0.00022931 2.61670512 11.5294257 24 79
GO:0008104 0.00024144 1.4748454 104.640484 136 717
GO:0097345 0.00026176 7.89236683 2.04318937 8 14
GO:1902110 0.00026176 7.89236683 2.04318937 8 14
GO:1902686 0.00026176 7.89236683 2.04318937 8 14
GO:0007612 0.00027639 2.79214366 9.63217845 21 66
GO:1902600 0.00028269 3.574 5.83768391 15 40
GO:0046903 0.0002977 1.64584912 52.5391552 76 360
GO:0019725 0.00030628 1.78748513 36.0476981 56 247
GO:0016192 0.00032448 1.58512068 62.9010441 88 431
GO:1904062 0.00034882 2.52346603 11.8213099 24 81
GO:0019693 0.00035958 1.96882086 24.3723303 41 167
GO:0051046 0.00036491 1.82393617 32.2532036 51 221
GO:0009150 0.00037346 1.9826087 23.6426198 40 162
GO:0006839 0.00039464 2.30398357 14.7401519 28 101
GO:0007416 0.0003979 2.77975376 9.19435216 20 63
GO:1902580 0.00040042 1.58822918 59.8362601 84 410
GO:0009144 0.00042692 2.47925783 11.967252 24 82
GO:0030534 0.00047032 2.58096088 10.6537731 22 73
GO:0035794 0.00048972 6.76300306 2.18913147 8 15
GO:0035418 0.00055341 8.27565789 1.75130517 7 12
GO:0006163 0.00060808 1.90604396 24.9560987 41 171
GO:0022008 0.00062574 1.45686852 93.2570005 121 639
GO:0009116 0.00064308 2.11785881 17.3671096 31 119
GO:0031346 0.00064308 2.11785881 17.3671096 31 119
GO:0006813 0.00065629 2.29217018 13.7185572 26 94
GO:0017157 0.00071046 2.48216615 10.9456573 22 75
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GO:0010256 0.00074467 1.86641515 25.9776934 42 178
GO:0008637 0.00075293 3.33018303 5.69174181 14 39
GO:0006873 0.00078208 1.87608225 25.2479829 41 173
GO:0017156 0.00079848 3.51109937 5.10797342 13 35
GO:0050804 0.00082339 1.93934106 22.1831989 37 152
GO:0015992 0.00082567 2.75222265 8.31869957 18 57
GO:1901657 0.00085085 2.04664063 18.3887043 32 126
GO:0045664 0.00085392 1.77313202 30.9397247 48 212
GO:0007214 0.00085534 5.91598023 2.33507356 8 16
GO:0010959 0.00092263 1.98626406 19.9940674 34 137
GO:0030003 0.00092922 1.87125042 24.6642145 40 169
GO:0033036 0.00095827 1.39611699 117.921215 147 808
GO:0050770 0.00096402 2.54031825 9.77812055 20 67
GO:0006818 0.00103817 2.68266332 8.46464167 18 58
GO:0015682 0.00105277 4.84428443 2.91884196 9 20
GO:0072512 0.00105277 4.84428443 2.91884196 9 20
GO:0060052 0.00106047 14.7418033 1.02159468 5 7
GO:0007005 0.00106178 1.75074903 31.2316089 48 214
GO:0007613 0.00106385 2.88642687 7.15116279 16 49
GO:0055080 0.00107444 1.7968003 28.0208828 44 192
GO:0071804 0.00107619 2.33108108 11.967252 23 82
GO:0071805 0.00107619 2.33108108 11.967252 23 82
GO:0046907 0.00108579 1.46921305 77.4952539 102 531
GO:0070585 0.00118363 2.48669468 9.92406265 20 68
GO:0006753 0.0012344 1.7249055 32.2532036 49 221
GO:0008543 0.00125848 2.09821124 15.7617466 28 108
GO:1902582 0.00139961 1.48420637 68.3009018 91 468
GO:0006091 0.00140745 1.83605957 24.3723303 39 167
GO:0035773 0.00141136 5.2571847 2.48101566 8 17
GO:0048488 0.00141136 5.2571847 2.48101566 8 17
GO:0061178 0.00141136 5.2571847 2.48101566 8 17
GO:0006816 0.00149828 1.96086393 18.9724727 32 130
GO:0042220 0.00160727 4.43935644 3.06478405 9 21
GO:0046902 0.00160727 4.43935644 3.06478405 9 21
GO:0070838 0.00163516 1.86689298 22.1831989 36 152
GO:0044344 0.00165581 2.02152949 16.7833412 29 115
GO:0072655 0.00169072 2.46232127 9.48623636 19 65
GO:0015031 0.00184147 1.43867678 78.6627907 102 539
GO:0010769 0.0018478 1.9768949 17.6589938 30 121
GO:0072511 0.00184933 1.85040521 22.329141 36 153
GO:0035725 0.0018623 2.5949747 8.17275748 17 56
GO:0016043 0.00188243 1.29480584 254.668961 288 1745
GO:0008286 0.00191064 1.99772469 16.9292833 29 116
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GO:0030705 0.00192362 3.08717608 5.54579972 13 38
GO:0006996 0.00195454 1.34289588 139.374703 168 955
GO:0071840 0.00196226 1.29285919 258.755339 292 1773
GO:0045184 0.00197464 1.42163233 84.2085904 108 577
GO:0098771 0.00207136 1.72379284 28.8965354 44 198
GO:0006875 0.00208743 1.83419689 22.4750831 36 154
GO:0010970 0.00210896 3.23563998 4.96203132 12 34
GO:0048588 0.00214964 2.27805326 11.0915994 21 76
GO:0007270 0.00216334 2.22596965 11.8213099 22 81
GO:0051259 0.00219593 1.84475197 21.7453726 35 149
GO:0071774 0.00219853 1.97446091 17.0752254 29 117
GO:0090382 0.00221989 4.73014827 2.62695776 8 18
GO:1902803 0.00221989 4.73014827 2.62695776 8 18
GO:0009117 0.00232909 1.67941078 31.5234931 47 216
GO:0090559 0.00237355 4.09672506 3.21072615 9 22
GO:0072521 0.00248399 1.7389336 26.7074039 41 183
GO:0001844 0.00248897 9.82513661 1.16753678 5 8
GO:0048148 0.00248897 9.82513661 1.16753678 5 8
GO:1901030 0.00248897 9.82513661 1.16753678 5 8
GO:0060627 0.00278971 1.81190547 22.0372568 35 151
GO:2001257 0.00279269 3.09409474 5.10797342 12 35
GO:1990138 0.00293258 2.38123953 9.19435216 18 63
GO:0006796 0.00297033 1.329225 134.99644 162 925
GO:0050767 0.00301008 1.60273132 36.9233507 53 253
GO:0051128 0.00309367 1.37706521 95.3001898 119 653
GO:0007340 0.00309549 Inf 0.43782629 3 3
GO:0033693 0.00309549 Inf 0.43782629 3 3
GO:0043968 0.00309549 Inf 0.43782629 3 3
GO:0045110 0.00309549 Inf 0.43782629 3 3
GO:1903937 0.00309549 Inf 0.43782629 3 3
GO:0007169 0.00321506 1.52964545 46.4095871 64 318
GO:0032410 0.00335154 4.29893665 2.77289986 8 19
GO:0033572 0.00335154 4.29893665 2.77289986 8 19
GO:0032409 0.00340902 2.04728064 13.7185572 24 94
GO:0006793 0.0035453 1.3186888 138.353109 165 948
GO:1901698 0.00356302 1.49797881 50.9337921 69 349
GO:0044802 0.00359711 1.54716746 42.3232084 59 290
GO:0055086 0.00360835 1.61601885 33.8585667 49 232
GO:0050801 0.00376329 1.62877408 32.2532036 47 221
GO:0006536 0.00397362 5.8998358 1.75130517 6 12
GO:0051205 0.00397362 5.8998358 1.75130517 6 12
GO:0050806 0.00404674 2.43825179 8.02681538 16 55
GO:0022607 0.00405908 1.35231339 102.451353 126 702
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GO:0032869 0.00414011 1.80873167 20.1400095 32 138
GO:0015980 0.0043627 1.81988652 19.410299 31 133
GO:0048278 0.00445068 3.28833792 4.08637874 10 28
GO:0050772 0.00445068 3.28833792 4.08637874 10 28
GO:0010822 0.00447918 2.59660982 6.7133365 14 46
GO:0009914 0.00466452 1.89831933 16.345515 27 112
GO:0006120 0.00469444 4.59247076 2.33507356 7 16
GO:0031345 0.00492052 2.37662771 8.17275748 16 56
GO:0051204 0.00493161 7.36680328 1.31347888 5 9
GO:0050769 0.00493524 1.76532585 21.1616042 33 145
GO:0055065 0.00504112 1.68986456 25.2479829 38 173
GO:0010243 0.00508949 1.48686106 48.1608923 65 330
GO:0034776 0.00527582 11.7741408 0.87565259 4 6
GO:0051531 0.00527582 11.7741408 0.87565259 4 6
GO:0051532 0.00527582 11.7741408 0.87565259 4 6
GO:0071420 0.00527582 11.7741408 0.87565259 4 6
GO:1903421 0.00527582 11.7741408 0.87565259 4 6
GO:0046883 0.0054377 1.98761261 13.426673 23 92
GO:0019722 0.00597738 2.7347876 5.54579972 12 38
GO:0010770 0.00601185 2.24518766 9.04841006 17 62
GO:0032868 0.00645426 1.71133514 22.329141 34 153
GO:0007173 0.0064784 1.81830975 17.5130517 28 120
GO:0048878 0.00674442 1.48137677 45.2420503 61 310
GO:0019637 0.00675733 1.45106471 51.3716184 68 352
GO:0038127 0.00691505 1.78667183 18.3887043 29 126
GO:0050773 0.00702183 2.34276316 7.73493118 15 53
GO:0061025 0.00702183 2.34276316 7.73493118 15 53
GO:0046879 0.00716301 1.84715822 16.0536308 26 110
GO:1901699 0.00782698 1.53620988 35.1720456 49 241
GO:0007156 0.00799129 2.48547851 6.4214523 13 44
GO:0008344 0.00799129 2.48547851 6.4214523 13 44
GO:0035637 0.00845164 2.28205128 7.88087328 15 54
GO:0048468 0.00855438 1.30835723 107.413384 129 736
GO:0016358 0.00856435 1.92644579 13.1347888 22 90
GO:0017158 0.00866869 3.12929528 3.79449454 9 26
GO:1901379 0.00866869 3.12929528 3.79449454 9 26
GO:0022604 0.00867658 1.59953623 27.7289986 40 190
GO:0014046 0.00869054 5.89180328 1.45942098 5 10
GO:0014059 0.00869054 5.89180328 1.45942098 5 10
GO:0044085 0.00880701 1.30566254 108.434979 130 743
GO:0070201 0.00899078 1.53575666 33.7126246 47 231
GO:0048011 0.00900147 1.69328618 21.1616042 32 145
GO:0006461 0.00911527 1.40642836 57.3552444 74 393
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GO:0070271 0.00911527 1.40642836 57.3552444 74 393
GO:0051050 0.00946209 1.49171018 38.9665401 53 267
GO:0051924 0.00950149 2.01692833 10.9456573 19 75
GO:0010720 0.00967002 1.61763443 25.393925 37 174
GO:0032386 0.00967002 1.61763443 25.393925 37 174
GO:0050905 0.00978163 2.40713248 6.5673944 13 45
GO:0030073 0.00979462 1.89798861 13.2807309 22 91
GO:0019228 0.00996326 4.42241379 2.04318937 6 14
GO:0010638 0.00997933 1.67795131 21.3075463 32 146
GO:0022406 0.00998945 2.81621409 4.52420503 10 31
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establishment of vesicle localization















establishment of synaptic vesicle localization
cell morphogenesis involved in neuron differentiation
positive regulation of cellular component organization
nervous system development






inorganic cation transmembrane transport
axon development
localization
energy coupled proton transmembrane transport, against electrochemical gradient
ATP hydrolysis coupled proton transport
cognition
regulation of neuron projection development
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regulation of cellular localization
neurotransmitter transport
regulation of synapse organization
neurotransmitter secretion
cell morphogenesis involved in differentiation
ribonucleoside monophosphate metabolic process
regulation of synapse assembly
cation transport
regulation of ion transport
establishment of localization in cell
cellular localization
behavior
positive regulation of neuron projection development
regulation of cell projection organization
purine ribonucleoside monophosphate metabolic process
positive regulation of nervous system development
regulation of synaptic plasticity
neuron differentiation
regulation of ion transmembrane transport
purine nucleoside monophosphate metabolic process
nucleoside monophosphate metabolic process
regulation of neurotransmitter levels
regulation of transmembrane transport
positive regulation of synapse assembly





monovalent inorganic cation transport
single-organism process
regulation of nervous system development
exocytosis
cell morphogenesis
regulation of mitochondrial membrane permeability involved in apoptotic process
generation of neurons
purine ribonucleoside metabolic process
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response to ammonium ion
cellular chemical homeostasis
ribonucleoside metabolic process
purine nucleoside metabolic process
positive regulation of neuron differentiation







regulation of secretion by cell
mitochondrial membrane organization
ribonucleotide metabolic process
ribonucleoside triphosphate metabolic process
purine ribonucleoside triphosphate metabolic process
protein localization
mitochondrial outer membrane permeabilization
positive regulation of mitochondrial membrane permeability involved in apoptotic process
mitochondrial outer membrane permeabilization involved in programmed cell death
learning




regulation of cation transmembrane transport
ribose phosphate metabolic process
regulation of secretion




purine nucleoside triphosphate metabolic process
adult behavior
positive regulation of mitochondrial membrane permeability
protein localization to synapse
purine nucleotide metabolic process
neurogenesis
nucleoside metabolic process
positive regulation of cell projection organization
potassium ion transport
regulation of exocytosis
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modulation of synaptic transmission
proton transport
glycosyl compound metabolic process
regulation of neuron differentiation
gamma-aminobutyric acid signaling pathway











cellular potassium ion transport
potassium ion transmembrane transport
intracellular transport
protein localization to mitochondrion
nucleoside phosphate metabolic process
fibroblast growth factor receptor signaling pathway
single-organism intracellular transport
generation of precursor metabolites and energy
insulin secretion involved in cellular response to glucose stimulus
synaptic vesicle endocytosis
regulation of insulin secretion involved in cellular response to glucose stimulus
calcium ion transport
response to cocaine
regulation of mitochondrial membrane permeability
divalent metal ion transport
cellular response to fibroblast growth factor stimulus
establishment of protein localization to mitochondrion
protein transport
regulation of cell morphogenesis involved in differentiation
divalent inorganic cation transport
sodium ion transmembrane transport
cellular component organization
insulin receptor signaling pathway
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cytoskeleton-dependent intracellular transport
organelle organization
cellular component organization or biogenesis
establishment of protein localization
inorganic ion homeostasis





response to fibroblast growth factor
phagosome maturation
regulation of synaptic vesicle transport
nucleotide metabolic process
regulation of membrane permeability
purine-containing compound metabolic process
protein insertion into mitochondrial membrane involved in apoptotic signaling pathway
behavioral response to cocaine
positive regulation of mitochondrial outer membrane permeabilization involved in apoptotic signaling pathway
regulation of vesicle-mediated transport
regulation of cation channel activity
neuron projection extension
phosphate-containing compound metabolic process
regulation of neurogenesis




intermediate filament bundle assembly
response to acrylamide
transmembrane receptor protein tyrosine kinase signaling pathway
negative regulation of transporter activity
transferrin transport
regulation of transporter activity
phosphorus metabolic process
response to nitrogen compound
single-organism membrane organization
nucleobase-containing small molecule metabolic process
ion homeostasis
glutamate metabolic process
protein insertion into membrane
positive regulation of synaptic transmission
cellular component assembly
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cellular response to insulin stimulus
energy derivation by oxidation of organic compounds
vesicle docking
positive regulation of axonogenesis
positive regulation of mitochondrion organization
hormone transport
mitochondrial electron transport, NADH to ubiquinone
negative regulation of cell projection organization
protein insertion into mitochondrial membrane
positive regulation of neurogenesis
metal ion homeostasis
response to organonitrogen compound
response to histamine
NFAT protein import into nucleus
regulation of NFAT protein import into nucleus
cellular response to histamine
regulation of synaptic vesicle recycling
regulation of hormone secretion
calcium-mediated signaling
positive regulation of cell morphogenesis involved in differentiation
response to insulin




regulation of dendrite development
membrane fusion
hormone secretion
cellular response to nitrogen compound





regulation of calcium ion-dependent exocytosis
regulation of potassium ion transmembrane transport
regulation of cell morphogenesis
dopamine secretion
regulation of dopamine secretion
cellular component biogenesis
regulation of establishment of protein localization
neurotrophin TRK receptor signaling pathway
protein complex assembly
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protein complex biogenesis
positive regulation of transport
regulation of calcium ion transport
positive regulation of cell development




positive regulation of organelle organization
membrane docking
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Genes
ACTN2 AKAP5 ALDH5A1 AMPH ARHGEF9 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADPS CALB1 CAMK2A CAMK2B CAMK2D CAMK4 CDH8 CDK5 CHRM1 CHRM3 CHRNB2 CLSTN3 CNTN4 DLG3 DLGAP1 DNM1 DOC2A FGF12 FGF14 GABBR2 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GAD1 GAD2 GLRB GLS GNG3 GRIA1 GRIA3 GRIN2A GRIN2B HCN1 HOMER1 HTR2A KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNJ3 KCNQ3 KCNQ5 KCNV1 LRRTM1 MEF2C MYO5A NCALD NCDN NEFL NETO1 NPTN NRXN1 NRXN3 NSF OPRK1 PCLO PFN2 PLCB1 PLK2 PPP3CA PPP3CB PPT1 PRKCB PRKCE RAB3A RAB3C RASGRF2 RIMS1 RIT2 RPH3A RPS6KA6 SLC12A5 SLC38A1 SNAP25 SNAP91 SNCA SNCB STXBP1 SYN1 SYN2 SYNJ1 SYP SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A YWHAG YWHAH
ACTN2 AKAP5 ALDH5A1 AMPH ARHGEF9 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADPS CALB1 CAMK2A CAMK2B CAMK2D CAMK4 CDC42 CDH8 CDK5 CHRM1 CHRM3 CHRNB2 CLSTN3 CNTN4 DLG3 DLGAP1 DNM1 DOC2A ENY2 EPHA5 FGF12 FGF13 FGF14 GABBR2 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GAD1 GAD2 GLRB GLS GNG3 GRIA1 GRIA3 GRIN2A GRIN2B HCN1 HOMER1 HTR2A ITPR1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNJ3 KCNQ3 KCNQ5 KCNV1 LRRTM1 MEF2C MYO5A NCALD NCDN NEFL NETO1 NPTN NRXN1 NRXN3 NSF OPRK1 OXCT1 PCLO PFN2 PLCB1 PLK2 PPP3CA PPP3CB PPT1 PRKAR2B PRKCB PRKCE PTPRN RAB3A RAB3C RASGRF2 RIMS1 RIT2 RPH3A RPS6KA6 SCG5 SCN4B SLC12A5 SLC25A4 SLC38A1 SNAP25 SNAP91 SNCA SNCB SNX4 STXBP1 STXBP5L SYBU SYN1 SYN2 SYNJ1 SYP SYT1 SYT13 SYT16 SYT4 SYT5 TRHDE UNC13A VSNL1 YWHAG YWHAH
AMIGO1 CALB1 CAMK2A CAMK2B CBLN2 CDC42 CDK5 CHRNB2 CLSTN3 CNTN4 FGF14 FLRT3 FRMPD4 GRIA1 GRIN2A GRIN2B LINGO2 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MEF2C NCDN NETO1 NPTN NRXN1 NRXN3 PLK2 PPP3CB PPT1 RAB3A RASGRF2 RIMS1 ROBO2 SLITRK3 SLITRK4 SNAP25 SNCA SORCS3 STXBP1 SYP UNC13A YWHAG YWHAH
AMPH AP1AR AP3M2 BLOC1S2 CADPS CDK5 DOC2A DYNC1I1 FGF14 KIF3A KIFAP3 MAP2K1 MYO5A NRXN1 PACSIN1 PCLO PFN2 RAB27B RAB3A RAB3C RASGRP1 RIMS1 RPH3A SEC23A SH3GL2 SNAP25 SNCA STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A VPS33B
ABCG4 ACSL4 ACTN2 ADD2 AKAP5 ALDH5A1 AMIGO1 AMPH ANO3 ANXA6 AP1AR AP3M2 APOO ARHGEF9 ARL1 ARV1 ATCAY ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BLOC1S2 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADPS CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CHRM3 CHRNB2 CLVS1 CLVS2 CRYM CYFIP2 DCLK1 DLG3 DNAJC27 DNM1L DOC2A DPP10 DPP6 DYNC1I1 EHD2 EHD3 ENY2 EPB41L3 EPHA5 EPT1 ERLEC1 EYA2 FBXW7 FGF12 FGF13 FGF14 FXYD7 G3BP2 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GAD1 GAD2 GDAP1 GLRB GLS GNB5 GPR155 GPR158 GRIA1 GRIA3 GRIN2A GRIN2B GRPEL2 GSK3B GULP1 HCN1 HK1 HOMER1 HOOK1 HPCA HTR2A ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 KIF3A KIFAP3 KPNA2 KPNA4 LRP4 LRRTM1 LZTFL1 MAP2K1 MAPK9 MEF2C MOAP1 MTX3 MYH10 MYO5A NAPG NBEA NDFIP2 NDRG4 NEFH NEFL NRXN1 NRXN3 NSF OPRK1 OXCT1 PACSIN1 PCLO PFN2 PITPNA PKIA PLCB1 PNPT1 PPP3CA PPP3CB PPT1 PRICKLE1 PRKAR2B PRKCB PRKCE PRKCI PSMD8
ABCG4 ACSL4 ACTN2 ADD2 AKAP5 ALDH5A1 AMIGO1 AMPH ANO3 ANXA6 AP1AR AP3M2 APOO ARHGEF9 ARL1 ARV1 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BLOC1S2 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADPS CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CHRM3 CHRNB2 CLVS1 CLVS2 CRYM CYFIP2 DCLK1 DNAJC27 DNM1L DOC2A DPP10 DPP6 DYNC1I1 EHD2 EHD3 ENY2 EPHA5 EPT1 ERLEC1 EYA2 FBXW7 FGF12 FGF14 FXYD7 G3BP2 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GAD1 GAD2 GDAP1 GLRB GLS GNB5 GPR155 GRIA1 GRIA3 GRIN2A GRIN2B GRPEL2 GSK3B GULP1 HCN1 HK1 HOMER1 HOOK1 HPCA HTR2A ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 KIF3A KIFAP3 KPNA2 KPNA4 LRRTM1 MAP2K1 MAPK9 MEF2C MOAP1 MTX3 MYH10 MYO5A NAPG NBEA NDFIP2 NDRG4 NEFH NEFL NRXN1 NRXN3 NSF OPRK1 OXCT1 PACSIN1 PCLO PFN2 PITPNA PKIA PLCB1 PNPT1 PPP3CA PPP3CB PPT1 PRICKLE1 PRKAR2B PRKCB PRKCE PRKCI PSMD8 PTPRN RAB27B RAB3A RAB3C RAB6B RALB RASGRF2
ABCG4 ACSL4 ACTN2 ADD2 AKAP5 ALDH5A1 AMIGO1 AMPH ANO3 ANXA6 AP1AR AP3M2 APOO ARHGEF9 ARL1 ARV1 ATCAY ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BLOC1S2 C9orf72 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADPS CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHIC1 CHRM1 CHRM3 CHRNB2 CLVS1 CLVS2 CRYM CYFIP2 DCLK1 DNAJC27 DNM1 DNM1L DOC2A DPP10 DPP6 DYNC1I1 DYNC1LI1 EHD2 EHD3 ENY2 EPHA5 EPT1 ERLEC1 EYA2 FBXW7 FGF12 FGF14 FXYD7 G3BP2 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GAD1 GAD2 GDAP1 GLRB GLS GNB5 GOLT1B GPR155 GRIA1 GRIA3 GRIN2A GRIN2B GRPEL2 GSK3B GULP1 HCN1 HK1 HMP19 HOMER1 HOOK1 HPCA HTR2A ITPR1 JAKMIP1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 KIF3A KIFAP3 KPNA2 KPNA4 LRP4 LRRTM1 MAP2K1 MAPK9 MCFD2 MEF2C MOAP1 MTX3 MYH10 MYO5A NAPB NAPG NBEA NCALD NDFIP2 NDRG4 NECAP1 NEFH NEFL NRXN1 NRXN3 NSF OPRK1 OSBPL10 OXCT1 PACSIN1 PCLO PFN2 PITPNA PKIA PLCB1 PNPT1 PPP3CA PPP3
AMPH AP1AR AP3M2 BLOC1S2 CADPS CDK5 DOC2A DYNC1I1 FGF14 KIF3A KIFAP3 MAP2K1 MYO5A PACSIN1 PCLO PFN2 RAB27B RAB3A RAB3C RASGRP1 RIMS1 RPH3A SEC23A SH3GL2 SNAP25 SNCA STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A
ACADSB ACTN2 ADD2 AKAP5 ALDH5A1 AMIGO1 ANO3 ANXA6 AP1AR APEX1 ARPC5L ARV1 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6AP2 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BCL11A BLOC1S2 BMPR2 CACNB4 CACNG2 CADPS CALB1 CAMK2A CAMK2B CAMK2D CASQ1 CBLN2 CDC42 CDK5 CDKL5 CHRM1 CHRM3 CHRNB2 CLSTN3 CNTN4 CRYM DGKB DHX36 DLD DNAJC10 DOC2A DPP6 DSTN DTD1 EHD2 EHD3 ELAVL4 ENY2 EPB41L3 EPHA5 EYA2 FBXW7 FGF12 FGF13 FGF14 FH FLRT3 FRMPD4 G3BP2 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GAD1 GAD2 GLRB GLS GNG3 GOT1 GPI GPR12 GRIA1 GRIN2A GRIN2B GSK3B GUCY1B3 HCN1 HK1 HOMER1 HTR2A IARS IMMT ISCU ITPR1 JPH1 KCNA2 KCNC2 KCND2 KCNH5 KCNH7 KCNQ3 KIF3A KIFAP3 KRAS L1CAM LDB2 LINGO2 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MAP2K1 MEF2C MLLT11 MOAP1 MRAP2 MYH10 MYL12B MYO5A NAPG NCALD NCDN NEFL NELL2 NETO1 NLK NPTN NRXN1 NRXN3 OLFM1 OPRK1 OXCT1 PAK3 PCLO PCSK2 PDE1A PDE1B PEX11B PFN2 PLK2 PPP3CA PPP3CB PPT1 PRKAR2B PRKCB PRKCE PSMD8 PTPRN PTPRO PVALB RAB3A RAB3C RAD51C RASGRF2 RASGRP1 RIMS1 ROBO2 RPH3A
ACTN2 AKAP5 AMIGO1 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2A CAMK2B CAMK2D CASQ1 CDK5 CHRNB2 DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 GRIN2B HCN1 HOMER1 HTR2A ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MYO5A NDFIP2 NSF OPRK1 PPP3CA PRKCB PRKCE SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC30A9 SLC38A1 SLC39A10 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 SNCA STEAP2 STOML2 THY1 TRPC5 TSPAN13 TUSC3 YWHAH ZDHHC13
ACSL4 ACTN2 AKAP5 AMIGO1 ATP1A1 ATP8A2 BAG4 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CHRM3 CHRNB2 DNAJC27 DNM1L DOC2A DPP10 DPP6 EHD2 ENY2 EPHA5 EPT1 ERLEC1 FBXW7 FGF12 FGF14 FXYD7 G3BP2 GNB5 GRIN2A GSK3B HCN1 HOMER1 HPCA HTR2A ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 LRRTM1 MAP2K1 MAPK9 MEF2C MYO5A NDFIP2 NDRG4 NEFH NRXN1 NSF OPRK1 OXCT1 PACSIN1 PCLO PFN2 PKIA PLCB1 PPP3CA PPP3CB PPT1 PRKAR2B PRKCB PRKCE PRKCI PSMD8 RAB27B RAB3A RAB3C RALB RASGRF2 RASGRP1 REEP1 RIMS1 RPH3A SCAMP5 SCG5 SCN1A SCN2A SCN4B SCN8A SEH1L SH3GL2 SLC25A4 SLC8A1 SNAP25 SNAP91 SNCA SNX4 STXBP1 STXBP5 STXBP5L SYBU SYN1 SYNGR3 SYNJ1 SYT1 SYT4 SYT5 THY1 TNFRSF21 TSPAN13 UGCG UNC13A VAMP4 VDAC3 VPS35 VSNL1 YWHAB YWHAG YWHAH YWHAZ
ACSL4 ACTN2 AKAP5 AMIGO1 ATCAY ATL1 ATP8A2 BCL11A BLOC1S2 BMPR2 CACNB1 CACNB2 CACNB4 CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CNTNAP2 CPNE5 DCLK1 DCX DLG3 DNM1 ELAVL4 ENC1 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FIG4 FLRT3 FRY FZD3 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MEF2C MYCBP2 MYH10 MYL12B NCDN NDRG4 NEFH NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 PACSIN1 PAK3 PITPNA PLK2 PPP3CA PPP3CB PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNAP25 STMN2 STXBP1 SYT1 SYT4 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D XK YWHAB YWHAH
ACTN2 AKAP5 AMIGO1 ATL1 ATP8A2 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CPNE5 DCLK1 DCX DLG3 DNM1 ELAVL4 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FLRT3 FZD3 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PACSIN1 PAK3 PITPNA PPP3CA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 STXBP1 SYT1 SYT4 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D XK YWHAB YWHAH
ACSL4 ACTN2 AKAP5 AMIGO1 ATCAY ATL1 ATP8A2 BCL11A BLOC1S2 BMPR2 CACNB1 CACNB2 CACNB4 CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CNTNAP2 CPNE5 DCLK1 DCX DLG3 DNM1 ELAVL4 ENC1 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FIG4 FLRT3 FRY FZD3 GABRB2 GABRB3 GAP43 GRIN2A GRIN2B GSK3B HCN1 HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MEF2C MYCBP2 MYH10 MYL12B NCDN NDRG4 NEFH NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 OLFM3 OPCML PACSIN1 PAK3 PITPNA PLK2 PPP3CA PPP3CB PPT1 PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 SH3GL2 SLC4A10 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNAP25 STMN2 STXBP1 SYT1 SYT4 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D XK YWHAB YWHAH
ABCG4 ACSL4 ACTN2 ADD2 AKAP5 ALDH5A1 AMIGO1 AMPH ANO3 ANXA6 AP1AR AP3M2 APOO ARHGEF9 ARL1 ARV1 ATCAY ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BLOC1S2 C9orf72 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADPS CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHIC1 CHRM1 CHRM3 CHRNB2 CLVS1 CLVS2 CRYM CYFIP2 DCLK1 DNAJC27 DNM1 DNM1L DOC2A DPP10 DPP6 DYNC1I1 DYNC1LI1 EHD2 EHD3 ENY2 EPHA5 EPT1 ERLEC1 EYA2 FBXW7 FGF12 FGF14 FXYD7 G3BP2 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GAD1 GAD2 GDAP1 GLRB GLS GNB5 GOLT1B GPR155 GRIA1 GRIA3 GRIN2A GRIN2B GRPEL2 GSK3B GULP1 HCN1 HK1 HMP19 HOMER1 HOOK1 HPCA HTR2A ITPR1 JAKMIP1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 KIF3A KIFAP3 KPNA2 KPNA4 LRP4 LRRTM1 MAP2K1 MAPK9 MCFD2 MEF2C MOAP1 MTX3 MYH10 MYO5A NAPB NAPG NBEA NCALD NDFIP2 NDRG4 NECAP1 NEFH NEFL NRXN1 NRXN3 NSF OPRK1 OSBPL10 OXCT1 PACSIN1 PCLO PFN2 PITPNA PKIA PLCB1 PNPT1 PPP3CA PPP3
ACTN2 AKAP5 AMIGO1 ATL1 ATP6V0D1 ATP6V1D ATP8A2 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CPNE5 DCLK1 DCX DLG3 DNM1 DNM1L EHD3 ELAVL4 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FLRT3 FZD3 GALNT11 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KIF3A KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PACSIN1 PAK3 PITPNA PNPT1 PPP3CA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNX10 SSX2IP STXBP1 SYT1 SYT4 TBC1D30 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D VDAC3 WASF1 XK YWHAB YWHAH
AMPH AP3M2 BLOC1S2 CADPS CDK5 DOC2A FGF14 NRXN1 PACSIN1 PCLO PFN2 RAB3A RAB3C RIMS1 RPH3A SH3GL2 SNAP25 SNCA STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A
ACTN2 AMIGO1 ANO3 ANXA6 ARHGEF9 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2D CASQ1 CHRNB2 DPP10 DPP6 FGF12 FGF14 FXYD7 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GLRB GNB5 GRIA1 GRIA3 GRIN2A GRIN2B HCN1 HOMER1 ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MEF2C MYO5A NRXN1 OPRK1 PRKCE RASGRF2 SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC16A14 SLC25A12 SLC30A9 SLC35B4 SLC38A1 SLC4A10 SLC4A8 SLC6A17 SLC7A14 SLC8A1 SLC9A6 SLC9A7 STOML2 SVOP TRPC5 TSPAN13 VDAC3 YWHAH
AFF2 AMPH ATP1A3 CACNB4 CALB1 CAMK4 CDK5 CHRNB2 CNTNAP2 DNM1 ELAVL4 EPHA4 FGF12 FGF13 FGF14 GABRG2 GLRB GPI GRIA1 GRIN2A GRIN2B HOMER1 HPRT1 HTR2A KCNAB1 KCND2 LRRTM1 MEF2C NDRG4 NETO1 NRXN1 NRXN3 OPRK1 OXR1 PAK7 PDE1B PJA2 PLCB1 PLK2 PPP3CB PPT1 PRKAR2B PRKCE RCAN2 SCN1A SCN8A SLC12A5 SLC4A10 SNAP25 SNCA SORCS3 STRBP STS TBR1 UCHL1
ACTN2 AMIGO1 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1E1 ATP6V1H CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2D DPP10 DPP6 FGF12 FGF14 FXYD7 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GLRB GNB5 GRIN2B HCN1 ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MYO5A OPRK1 PRKCE SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 STOML2 TRPC5 TSPAN13 YWHAH
ACTN2 AKAP5 AMIGO1 ATL1 ATP6V0D1 ATP6V1D ATP8A2 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CPNE5 DCLK1 DCX DLG3 DNM1 EHD3 ELAVL4 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FLRT3 FZD3 GALNT11 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KIF3A KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PACSIN1 PAK3 PITPNA PPP3CA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNX10 SSX2IP STXBP1 SYT1 SYT4 TBC1D30 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D VDAC3 WASF1 XK YWHAB YWHAH
ACTN2 AMIGO1 ATL1 ATP8A2 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 DCLK1 DCX DLG3 DNM1 EPHA4 EPHA5 EPHA7 FGF13 FLRT3 FZD3 GAP43 GRIN2A GRIN2B GSK3B KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PAK3 PITPNA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 STXBP1 TBR1 THY1 TRPC5 UCHL1 UNC5D XK YWHAB
AMPH AP3M2 BLOC1S2 CADPS CDK5 DOC2A FGF14 PACSIN1 PCLO PFN2 RAB3A RAB3C RIMS1 RPH3A SH3GL2 SNAP25 SNCA STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A
AMPH AP3M2 BLOC1S2 CADPS CDK5 DOC2A FGF14 PACSIN1 PCLO PFN2 RAB3A RAB3C RIMS1 RPH3A SH3GL2 SNAP25 SNCA STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A
ACTN2 AKAP5 AMIGO1 ATL1 ATP8A2 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 DCLK1 DCX DLG3 DNM1 ELAVL4 EPHA4 EPHA5 EPHA7 FGF13 FLRT3 FZD3 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MEF2C MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PAK3 PITPNA PPP3CA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 STXBP1 TBR1 THY1 TRPC5 UCHL1 UNC5D XK YWHAB YWHAH
ACTN2 AKAP5 AMIGO1 AP1AR ARPC5L ATP8A2 BAG4 BCL11A BMPR2 CAMK1D CAMK2B CBLN2 CDC42 CDK5 CDKL5 CLSTN3 CPNE5 DHX36 DNM1L DPP10 DSTN EHD2 ELAVL4 ENC1 EPHA4 EPT1 FBXW7 FIG4 FLRT3 FRMPD4 GSK3B HK1 HPCA L1CAM LINGO2 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MAP2K1 MAPK9 MLLT11 MOAP1 NAP1L2 NDRG4 NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 PACSIN1 PAK3 PFN2 PLCB1 PPM1E PPT1 PRKCE PRKCI PSMD8 RALB RIMS1 ROBO2 RTF1 SLIT2 SLITRK3 SLITRK4 SNCA STMN2 STOML2 SYNJ1 SYT1 SYT4 UBE2N UGCG UNC13A WASF1 YWHAB YWHAG YWHAH YWHAZ
ACSL4 ACTL6B ACTN2 ADAM23 AFF2 AKAP5 ALDH5A1 AMIGO1 ASTN1 ATCAY ATL1 ATP2B1 ATP6AP2 ATP6V0D1 ATP8A2 BASP1 BCL11A BEX1 BLOC1S2 BMPR2 BZW2 C16orf45 CA10 CACNB1 CACNB2 CACNB4 CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CBLN2 CDC42 CDK5 CDKL5 CHN1 CHRM1 CHRM3 CHRNB2 CLSTN3 CNTN4 CNTNAP2 CPNE5 DCLK1 DCX DLG3 DNM1 DOC2A ELAVL4 ENC1 EPB41L3 EPHA4 EPHA5 EPHA7 FGF12 FGF13 FGF14 FIG4 FLRT3 FRY FZD3 GABRA4 GABRB2 GABRB3 GAP43 GDA GFRA2 GLRB GRIN2A GRIN2B GSK3B HCN1 HPCA HPRT1 INA KCNAB1 KCNC2 KCNQ3 KIAA2022 KRAS L1CAM LDHA LINGO2 LPPR4 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MAP2 MAP2K1 MAPK9 MARK1 MAS1 MDGA2 MEF2C MYCBP2 MYH10 MYL12B MYO5A NAP1L2 NCDN NDRG4 NEFH NEFL NEGR1 NELL1 NPTN NRN1 NRSN1 NRXN1 NRXN3 OLFM1 OLFM3 OPCML OXCT1 PACSIN1 PAK3 PCLO PCP4 PCSK2 PITPNA PLCB1 PLK2 PPP3CA PPP3CB PPT1 PRICKLE1 PRKCI PRPS1 PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB18 RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPH3A RPS6KA6 RTN1 SCN2A SCN8A SERPINI1 SH3GL2 SLC4A10 SLC6A17 SLC8A1 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNAP25 SPINT2 STMN2 STXBP1 SYNGR3 SYT1 SYT4 TA
AMPH AP1AR AP3M2 BLOC1S2 CADPS CDC42 CDK5 DOC2A DYNC1I1 FGF14 KIF3A KIFAP3 MAP2K1 MYH10 MYO5A PACSIN1 PCLO PFN2 RAB27B RAB3A RAB3C RASGRP1 RIMS1 RPH3A SEC23A SEH1L SH3GL2 SNAP25 SNCA STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A YWHAZ
ACSL4 ACTN2 ADD2 AKAP5 AMIGO1 ANO3 ANXA6 ARHGEF9 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2A CAMK2B CAMK2D CASQ1 CDK5 CHRM1 CHRNB2 DPP10 DPP6 FGF12 FGF14 FXYD7 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GLRB GLS GNB5 GRIA1 GRIA3 GRIN2A GRIN2B HCN1 HOMER1 HTR2A ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MAPK9 MEF2C MYO5A NDFIP2 NRXN1 NSF OPRK1 PITPNA PPP3CA PRKCB PRKCE RAB3A RASGRF2 RIMS1 SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC16A14 SLC25A12 SLC25A14 SLC2A13 SLC30A9 SLC35B4 SLC38A1 SLC39A10 SLC4A10 SLC4A8 SLC6A17 SLC7A14 SLC8A1 SLC9A6 SLC9A7 SNAP25 SNCA SNX4 STEAP2 STOML2 STXBP1 SVOP SYT1 THY1 TRPC5 TSPAN13 TUSC3 VDAC3 XK YWHAH ZDHHC13
ABCG4 ACTN2 ADD2 AMIGO1 ANO3 ANXA6 ARHGEF9 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2D CASQ1 CHRNB2 DPP10 DPP6 FGF12 FGF14 FXYD7 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GLRB GNB5 GPR155 GRIA1 GRIA3 GRIN2A GRIN2B HCN1 HK1 HOMER1 ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MEF2C MYO5A NRXN1 OPRK1 PRKAR2B PRKCE RASGRF2 SAMM50 SCN1A SCN2A SCN4B SCN8A SEH1L SLC12A5 SLC16A14 SLC25A12 SLC25A36 SLC25A4 SLC25A40 SLC2A13 SLC30A9 SLC35B4 SLC38A1 SLC39A10 SLC4A10 SLC4A8 SLC6A17 SLC7A14 SLC8A1 SLC9A6 SLC9A7 STOML2 SV2A SV2B SVOP TOMM20 TOMM22 TOMM70A TRPC5 TSPAN13 TUSC3 VDAC3 YWHAH
AFF2 AMPH ATP1A3 ATP8A2 CACNB2 CACNB4 CACNG2 CACNG3 CALB1 CAMK2B CAMK4 CDK5 CHRM1 CHRM3 CHRNB2 CNTNAP2 CRYM DNM1 DPP6 ELAVL4 FGF12 FGF13 FGF14 FIG4 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GLRB GLS GPI GPR155 GRIA1 GRIN2A GRIN2B HTR2A JAKMIP1 KCNA2 KCNAB1 KCNAB2 KCND2 MEF2C MYH10 MYO5A NDRG4 NEFL NETO1 NRXN1 NRXN3 OPRK1 OR14I1 PAK7 PDE1B PITPNA PJA2 PLCB1 PLK2 PPP3CB PPT1 PRKAR2B RAB3A RCAN2 RIMS1 SCN1A SCN2A SCN8A SLC12A5 SNAP25 SORCS3 STS TBR1 TNFRSF21 TUSC3 UCHL1 ZIC2
AMIGO1 CACNB1 CACNB2 CACNB4 CACNG2 CAMK2B CBLN2 CDC42 CDK5 CHRNB2 CLSTN3 FLRT3 FRMPD4 GLRB LINGO2 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MEF2C MYO5A NRXN1 NRXN3 PAK3 PCLO RAB39B RAB3A ROBO2 SLC9A6 SLITRK3 SLITRK4 SNCA SNCB UNC13A
AKAP5 ALDH5A1 CADPS CAMK2A CDK5 CHRM3 DOC2A ENY2 EPHA5 GAD1 GAD2 GLS HTR2A ITPR1 KCNC2 MEF2C MYO5A NRXN1 NRXN3 OPRK1 OXCT1 PCLO PFN2 PPP3CA PPP3CB PPT1 PRKAR2B PRKCE PTPRN RAB3A RAB3C RIMS1 RPH3A SCG5 SLC25A4 SNAP25 SNCA SNX4 STXBP1 STXBP5L SYBU SYN1 SYN2 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A VSNL1
ACTN2 AMIGO1 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1E1 ATP6V1H CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2D DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 GRIN2B HCN1 ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MYO5A OPRK1 PRKCE SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 STOML2 TRPC5 TSPAN13 YWHAH
ACTN2 AMIGO1 ATL1 ATP8A2 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 DCLK1 DCX DLG3 DNM1 EPHA4 EPHA5 EPHA7 FGF13 FLRT3 FZD3 GAP43 GRIN2A GRIN2B GSK3B KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PAK3 PITPNA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 STXBP1 TBR1 THY1 TRPC5 UCHL1 UNC5D XK YWHAB
ABCG4 ACSL4 ACTN2 ADD2 AKAP5 ALDH5A1 AMIGO1 AMPH ANO3 ANXA6 AP1AR AP3M2 APOO ARHGEF9 ARL1 ARV1 ASTN1 ATCAY ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BLOC1S2 BMPR2 C16orf45 C9orf72 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADM3 CADPS CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CASQ1 CDC42 CDK5 CDKL5 CHIC1 CHRM1 CHRM3 CHRNB2 CLSTN3 CLVS1 CLVS2 CNTNAP2 CRYM CYFIP2 DCLK1 DCX DLG3 DNAJC27 DNM1 DNM1L DOC2A DPP10 DPP6 DYNC1I1 DYNC1LI1 EHD2 EHD3 ENY2 EPB41L3 EPB41L4B EPHA4 EPHA5 EPT1 ERLEC1 EYA2 FBXW7 FGF12 FGF13 FGF14 FXYD7 FZD3 G3BP2 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GAD1 GAD2 GDAP1 GLRB GLS GNB5 GOLT1B GPR155 GPR158 GRIA1 GRIA3 GRIN2A GRIN2B GRPEL2 GSK3B GULP1 HCN1 HK1 HMP19 HOMER1 HOOK1 HPCA HTR2A ITPR1 JAKMIP1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 KIF3A KIFAP3 KPNA2 KPNA4 KRAS L1CAM LRP4 LRRTM1 LZTFL1 MAP2K1 MAPK9 MARK1 MCFD2 MEF2C MOAP1 MRAP2 MTX3 MYCBP2 MYH10 MYO5A NAPB 
ATP1A1 ATP1A3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1E1 ATP6V1H
ATP1A1 ATP1A3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1E1 ATP6V1H
AFF2 AMPH ATP1A3 CALB1 CAMK4 CDK5 CHRM1 CHRNB2 CNTNAP2 ELAVL4 FGF13 GPI GPR155 GRIA1 GRIN2A GRIN2B HTR2A JAKMIP1 KCNAB1 MEF2C NDRG4 NETO1 NRXN1 NRXN3 PAK7 PDE1B PJA2 PLCB1 PLK2 PPP3CB PPT1 PRKAR2B RCAN2 SLC12A5 SNAP25 SORCS3 STS TBR1 TUSC3
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CDK5 CDKL5 CHN1 CHRNB2 CPNE5 ELAVL4 ENC1 EPHA4 FGF13 FIG4 GSK3B L1CAM LRP4 MAP2K1 MEF2C NDRG4 NEFL NEGR1 NPTN OLFM1 PACSIN1 PAK3 PLK2 PPP3CA PRKCI PTPRO RIMS1 ROBO2 SLIT2 SNAP25 STMN2 SYT1 SYT4 TBR1 THY1 UNC13A XK YWHAH
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CADPS CDK5 DOC2A PCLO PFN2 RAB3A RAB3C RIMS1 RPH3A SNAP25 STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A
ACTN2 AMIGO1 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1E1 ATP6V1H CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2D CHRNB2 DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 GRIN2B HCN1 HOMER1 ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MYO5A OPRK1 PRKCE SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC30A9 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 STOML2 TRPC5 TSPAN13 YWHAH
AMPH AP1AR AP3M2 ATCAY BLOC1S2 CADPS CDC42 CDK5 DOC2A DYNC1I1 FGF14 KIF3A KIFAP3 MAP2K1 MYH10 MYO5A NRXN1 PACSIN1 PCLO PFN2 RAB27B RAB3A RAB3C RASGRP1 RIMS1 RPH3A SEC23A SEH1L SH3GL2 SNAP25 SNCA SNX4 STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A VPS33B YWHAZ
ACSL4 ACTN2 AKAP5 AMIGO1 ATCAY ATL1 ATP6V0D1 ATP6V1D ATP8A2 BAG4 BCL11A BLOC1S2 BMPR2 CACNB1 CACNB2 CACNB4 CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CNTNAP2 CPNE5 DCLK1 DCX DLG3 DNM1 EHD3 ELAVL4 ENC1 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FIG4 FLRT3 FRY FZD3 GALNT11 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KIF3A KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MEF2C MYCBP2 MYH10 MYL12B NCDN NDRG4 NEFH NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 PACSIN1 PAK3 PFN2 PITPNA PLK2 PPP3CA PPP3CB PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNAP25 SNX10 SSX2IP STMN2 STXBP1 SYT1 SYT4 TBC1D30 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D VDAC3 WASF1 XK YWHAB YWHAH ZIC2
AFF2 AMPH ATP1A3 CALB1 CAMK4 CDK5 CHRNB2 CNTNAP2 ELAVL4 FGF13 GPI GRIA1 GRIN2A GRIN2B HTR2A KCNAB1 MEF2C NDRG4 NETO1 NRXN1 NRXN3 PAK7 PDE1B PJA2 PLCB1 PLK2 PPP3CB PPT1 PRKAR2B RCAN2 SLC12A5 SNAP25 SORCS3 STS TBR1
ASTN1 ATP1A3 CACNB4 CALB1 CHRNB2 DNM1 ELAVL4 EPHA4 FGF12 FGF14 FIG4 GLRB HPRT1 KCND2 LRRTM1 MYO5A NEGR1 OPRK1 OXR1 PAK7 PDE1B PPP3CB PPT1 PRKCE RCAN2 SCN1A SCN8A SLC4A10 SNAP25 SNCA UCHL1
ACTN2 AKAP5 BAG4 CAMK2A CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CHRM3 CHRNB2 DNAJC27 DNM1L DOC2A DPP10 EHD2 ENY2 EPHA5 EPT1 ERLEC1 FBXW7 FGF14 G3BP2 GSK3B HPCA HTR2A ITPR1 KCNA2 KCNAB2 KCNC2 LZTFL1 MAP2K1 MEF2C NDRG4 NEFH NRXN1 NSF OPRK1 OXCT1 PCLO PFN2 PKIA PLCB1 PPP3CA PPP3CB PRKAR2B PRKCE PRKCI PSMD8 RAB27B RAB3A RAB3C RALB RASGRP1 REEP1 RIMS1 RPH3A SCAMP5 SCG5 SLC25A4 SLC8A1 SNAP25 SNCA SNX4 STXBP1 STXBP5 STXBP5L SYBU SYN1 SYNJ1 SYT1 SYT4 SYT5 THY1 TNFRSF21 UGCG UNC13A VAMP4 VPS35 VSNL1 YWHAB YWHAG YWHAH YWHAZ
ALDH5A1 CADPS CAMK2A CDK5 DOC2A GAD1 GAD2 GLS MEF2C NRXN1 NRXN3 PCLO PFN2 PPT1 RAB3A RAB3C RIMS1 RPH3A SLC38A1 SLC6A17 SNAP25 SNCA STXBP1 SV2A SV2B SYN1 SYN2 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A
AMIGO1 CAMK2B CBLN2 CDC42 CHRNB2 CLSTN3 FLRT3 FRMPD4 LINGO2 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MEF2C NRXN1 NRXN3 ROBO2 SLITRK3 SLITRK4
ALDH5A1 CADPS CAMK2A CDK5 DOC2A GAD1 GAD2 GLS MEF2C NRXN1 NRXN3 PCLO PFN2 PPT1 RAB3A RAB3C RIMS1 RPH3A SNAP25 SNCA STXBP1 SYN1 SYN2 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A
ACTN2 AKAP5 AMIGO1 AP1AR ATL1 ATP8A2 BASP1 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 DCLK1 DCX DLG3 DNM1 ELAVL4 EPHA4 EPHA5 EPHA7 FGF13 FLRT3 FZD3 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MEF2C MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PAK3 PITPNA PPP2CA PPP3CA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 SPINT2 STXBP1 TBR1 THY1 TRPC5 UCHL1 UNC5D XK YWHAB YWHAH
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 RFK SNCA STOML2 TPI1
AMIGO1 CBLN2 CHRNB2 CLSTN3 FLRT3 LINGO2 LRRN3 LRRTM1 LRRTM3 LRTM2 MEF2C NRXN1 NRXN3 ROBO2 SLITRK3 SLITRK4
ACTN2 AKAP5 AMIGO1 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2A CAMK2B CAMK2D CASQ1 CDK5 CHRNB2 DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 GRIN2B HCN1 HOMER1 HTR2A ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MYO5A NDFIP2 NSF OPRK1 PPP3CA PRKCB PRKCE SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC25A14 SLC2A13 SLC30A9 SLC38A1 SLC39A10 SLC4A10 SLC4A8 SLC6A17 SLC8A1 SLC9A6 SLC9A7 SNCA SNX4 STEAP2 STOML2 THY1 TRPC5 TSPAN13 TUSC3 YWHAH ZDHHC13
ACSL4 ACTN2 AKAP5 AMIGO1 ATP1A1 ATP8A2 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2A CAMK2B CAMK2D CASQ1 CHRM1 CHRNB2 DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 GRIN2A HCN1 HOMER1 HTR2A JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MAPK9 MEF2C MYO5A NRXN1 OPRK1 PRKCE RASGRF2 SCN1A SCN2A SCN4B SCN8A SLC8A1 SNCA SNX4 THY1 TSPAN13 VDAC3 YWHAH
ACTN2 AKAP5 ALDH5A1 AMPH AP1AR AP3M2 ARL1 ARV1 ATP5B ATP5G1 BAG4 BLOC1S2 CACNB1 CADPS CAMK2A CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CHRM3 CHRNB2 CLVS1 CLVS2 DCLK1 DNAJC27 DNM1L DOC2A DYNC1I1 EHD2 EHD3 ENY2 EPHA5 EPT1 ERLEC1 EYA2 FBXW7 FGF14 G3BP2 GAD1 GAD2 GDAP1 GLRB GLS GRPEL2 GSK3B HOOK1 HPCA HTR2A ITPR1 JPH1 KCNA2 KCNC2 KIF3A KIFAP3 KPNA2 KPNA4 MAP2K1 MAPK9 MEF2C MOAP1 MTX3 MYH10 MYO5A NAPB NAPG NBEA NDFIP2 NDRG4 NEFH NEFL NRXN1 NRXN3 NSF OPRK1 OXCT1 PACSIN1 PCLO PFN2 PKIA PLCB1 PNPT1 PPP3CA PPP3CB PPT1 PRICKLE1 PRKAR2B PRKCE PRKCI PSMD8 PTPRN RAB18 RAB27B RAB39B RAB3A RAB3C RAB6B RALB RASGRP1 REEP1 RIMS1 RPH3A SAMM50 SCAMP1 SCAMP5 SCG5 SEC23A SEH1L SH3GL2 SLC25A12 SLC25A14 SLC25A4 SLC8A1 SNAP25 SNCA SNX4 SSX2IP STEAP2 STOML2 STXBP1 STXBP5 STXBP5L SYBU SYN1 SYN2 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 THOC7 THY1 TNFRSF21 TOMM20 TOMM22 TOMM70A TRIM36 TUBA4A TUBB UCHL1 UGCG UNC13A VAMP4 VPS33B VPS35 VSNL1 VTA1 YWHAB YWHAG YWHAH YWHAZ
ACTN2 AKAP5 ALDH5A1 AMPH AP1AR AP3M2 ARL1 ARV1 ATCAY ATP5B ATP5G1 ATP6V1D BAG4 BLOC1S2 CACNB1 CADPS CAMK2A CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CHRM3 CHRNB2 CLVS1 CLVS2 CNTNAP2 DCLK1 DLG3 DNAJC27 DNM1L DOC2A DPP10 DPP6 DYNC1I1 EHD2 EHD3 ENY2 EPB41L3 EPHA5 EPT1 ERLEC1 EYA2 FBXW7 FGF13 FGF14 G3BP2 GAD1 GAD2 GDAP1 GLRB GLS GPR158 GRPEL2 GSK3B HK1 HOOK1 HPCA HTR2A ITPR1 JPH1 KCNA2 KCNAB2 KCNC2 KCNIP4 KIF3A KIFAP3 KPNA2 KPNA4 LRP4 LZTFL1 MAP2K1 MAPK9 MEF2C MOAP1 MRAP2 MTX3 MYH10 MYO5A NAPB NAPG NBEA NDFIP2 NDRG4 NEFH NEFL NRXN1 NRXN3 NSF OPRK1 OXCT1 PACSIN1 PCLO PFN2 PKIA PLCB1 PNPT1 PPP3CA PPP3CB PPT1 PRICKLE1 PRKAR2B PRKCE PRKCI PSMD8 PTPRN RAB18 RAB27B RAB39B RAB3A RAB3C RAB6B RALB RASGRP1 REEP1 RIMS1 RPH3A RRAGB SAMM50 SCAMP1 SCAMP5 SCG5 SEC23A SEH1L SH3GL2 SLC25A12 SLC25A14 SLC25A4 SLC8A1 SNAP25 SNCA SNX10 SNX4 SSX2IP STEAP2 STOML2 STXBP1 STXBP5 STXBP5L SYBU SYN1 SYN2 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 THOC7 THY1 TLN2 TNFRSF21 TOMM20 TOMM22 TOMM70A TRIM36 TUBA4A TUBB UCHL1 UGCG UNC13A VAMP4 VPS33B VPS35 VSNL1 VT
AFF2 AMPH ASTN1 ATP1A3 ATP8A2 BMPR2 CACNB4 CALB1 CAMK1D CAMK4 CDK5 CHRNB2 CNTNAP2 DNM1 ELAVL4 EPHA4 FGF12 FGF13 FGF14 FIG4 GABRG2 GLRB GLS GPI GRIA1 GRIN2A GRIN2B HOMER1 HPRT1 HTR2A KCNAB1 KCND2 KRAS LRRTM1 MEF2C MRAP2 MYO5A NDRG4 NEGR1 NETO1 NRXN1 NRXN3 OPRK1 OXR1 PAK7 PDE1B PJA2 PLCB1 PLK2 PPP3CB PPT1 PRKAR2B PRKCE PTPRO RCAN2 ROBO2 SCN1A SCN8A SLC12A5 SLC4A10 SLIT2 SNAP25 SNCA SORCS3 STRBP STS TBR1 UCHL1
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CDKL5 CPNE5 ELAVL4 ENC1 EPHA4 FIG4 GSK3B L1CAM MAP2K1 NDRG4 NEFL NEGR1 NPTN PACSIN1 PAK3 PRKCI RIMS1 ROBO2 SLIT2 STMN2 SYT1 SYT4 UNC13A
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CDC42 CDK5 CDKL5 CHN1 CHRNB2 CPNE5 ELAVL4 ENC1 EPHA4 FGF13 FIG4 GAP43 GSK3B L1CAM LRP4 MAP2K1 MEF2C NDRG4 NEFL NEGR1 NPTN NRXN1 OLFM1 PACSIN1 PAK3 PFN2 PLK2 PPP3CA PRKCI PTPRO RIMS1 ROBO2 SLIT2 SNAP25 STMN2 SYT1 SYT4 TBC1D30 TBR1 THY1 UNC13A VDAC3 XK YWHAH
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 SNCA STOML2 TPI1
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CBLN2 CDKL5 CLSTN3 CPNE5 ELAVL4 ENC1 EPHA4 FIG4 FLRT3 FZD3 GSK3B L1CAM LINGO2 LRRN3 LRRTM1 LRRTM3 LRTM2 MAP2K1 MEF2C NAP1L2 NDRG4 NEFL NEGR1 NPTN NRXN1 NRXN3 PACSIN1 PAK3 PRKCI RIMS1 ROBO2 SLIT2 SLITRK3 SLITRK4 STMN2 SYT1 SYT4 UNC13A
CALB1 CAMK2A CAMK2B CDK5 CNTN4 FGF14 GRIA1 GRIN2A GRIN2B LRRTM1 MEF2C NCDN NETO1 NPTN PLK2 PPP3CB RAB3A RASGRF2 RIMS1 SNAP25 SNCA SORCS3 STXBP1 SYP UNC13A YWHAG YWHAH
ACSL4 ACTN2 AKAP5 AMIGO1 ATCAY ATL1 ATP8A2 BCL11A BLOC1S2 BMPR2 CACNB1 CACNB2 CACNB4 CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CNTNAP2 CPNE5 DCLK1 DCX DLG3 DNM1 ELAVL4 ENC1 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FIG4 FLRT3 FRY FZD3 GABRB2 GABRB3 GAP43 GRIN2A GRIN2B GSK3B HCN1 HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MDGA2 MEF2C MYCBP2 MYH10 MYL12B NAP1L2 NCDN NDRG4 NEFH NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 OLFM3 OPCML PACSIN1 PAK3 PITPNA PLK2 PPP3CA PPP3CB PPT1 PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 RTN1 SH3GL2 SLC4A10 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNAP25 STMN2 STXBP1 SYT1 SYT4 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D XK YWHAB YWHAG YWHAH
ACTN2 AMIGO1 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2D DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 GRIN2A HCN1 HOMER1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MEF2C MYO5A NRXN1 OPRK1 PRKCE RASGRF2 SCN1A SCN2A SCN4B SCN8A TSPAN13 VDAC3 YWHAH
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 SNCA STOML2 TPI1
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 RFK SNCA STOML2 TPI1
ALDH5A1 CADPS CAMK2A CDK5 DOC2A GAD1 GAD2 GLS MEF2C NRXN1 NRXN3 PCLO PDE1B PFN2 PPT1 RAB3A RAB3C RIMS1 RPH3A SLC38A1 SNAP25 SNCA STXBP1 SYN1 SYN2 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 UNC13A
ACTN2 AMIGO1 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2D DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 GRIN2A HCN1 HOMER1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 MEF2C MYO5A NRXN1 OPRK1 PRKCE RASGRF2 SCN1A SCN2A SCN4B SCN8A TSPAN13 VDAC3 YWHAH
AMIGO1 CBLN2 CLSTN3 FLRT3 LINGO2 LRRN3 LRRTM1 LRRTM3 LRTM2 NRXN1 NRXN3 SLITRK3 SLITRK4
ACTN2 ATP1A1 CACNB4 CACNG2 CAMK2D CDK5 CHRNB2 DLD DPP6 EHD3 FGF12 FGF14 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GLRB GRIN2A GRIN2B HCN1 KCNA2 KCNC2 KCND2 KCNH5 KCNH7 KCNQ3 MEF2C MLLT11 NETO1 NRXN1 PPP3CA RIMS1 SCN1A SCN2A SCN4B SCN8A SLC25A36 SLC8A1 SNCA STOML2 YWHAH
ACTN2 AKAP5 AMIGO1 AP1AR ATL1 ATP6V0D1 ATP6V1D ATP8A2 BASP1 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CASQ1 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CPNE5 DCLK1 DCX DLG3 DNM1 DNM1L EHD3 ELAVL4 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FIG4 FLRT3 FRY FZD3 GALNT11 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KIF3A KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MEF2C MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PACSIN1 PAK3 PITPNA PNPT1 PPP2CA PPP3CA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNX10 SPINT2 SSX2IP STXBP1 SYT1 SYT4 TBC1D30 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D VDAC3 WASF1 XK YWHAB YWHAH
ABCG4 ABHD10 ACADSB ACLY ACSL4 ACTN2 ACTR10 ADAM11 ADD2 AGK AK5 AKAP5 ALDH5A1 AMIGO1 AMPH ANO3 ANXA6 AP1AR AP3M2 APEX1 API5 APOO ARHGAP20 ARHGEF9 ARL1 ARPC5L ARV1 ASH2L ASTN1 ATCAY ATL1 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6AP2 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 ATRNL1 B3GALNT1 B3GALT1 B4GALT6 BAG4 BASP1 BCAT1 BCL11A BEX1 BLOC1S2 BMPR2 BZW2 C16orf45 C1D CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADM3 CADPS CALB1 CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CAMKK2 CAP2 CASQ1 CBLN2 CCNC CD200 CDC42 CDH10 CDH12 CDH18 CDH8 CDK14 CDK5 CDKL5 CHN1 CHRM1 CHRM3 CHRNB2 CISD1 CLSTN3 CLVS1 CMAS CNKSR2 CNOT7 CNTN4 CNTNAP2 CPNE5 CSRNP3 CYFIP2 DCLK1 DCTPP1 DCX DGKB DHX36 DIRAS2 DLD DLG3 DLGAP1 DNAJB9 DNAJC10 DNAJC27 DNM1 DNM1L DOC2A DOT1L DPM1 DPP10 DPP6 DSTN DTD1 DYNC1I1 DYNC1LI1 EEF1D EHD2 EHD3 ELAVL4 ELOVL4 ENC1 ENO2 ENTPD3 ENY2 EPB41L3 EPB41L4B EPHA4 EPHA5 EPHA7 EPHX4 EPT1 ERLEC1 EYA2 FAR2 FARSB FBXL2 FBXW7 FGF12 FGF13 FGF14 FH FIG4 FLRT3 FRMPD4 FRY FXYD7 FZD3 G3BP2 GABARAPL1 GABBR
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DNM1L ENO2 GPI HK1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 SNCA STOML2 TPI1
ACSL4 ACTN2 AKAP5 AMIGO1 AP1AR ATCAY ATP1A1 ATP8A2 BAG4 BMPR2 C16orf45 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CHRM3 CHRNB2 CLSTN3 DNAJC27 DNM1L DOC2A DPP10 DPP6 EHD2 ENY2 EPB41L4B EPHA5 EPT1 ERLEC1 FBXW7 FGF12 FGF14 FXYD7 G3BP2 GNB5 GRIN2A GSK3B HCN1 HOMER1 HPCA HTR2A ITPR1 JPH1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 LRRTM1 LZTFL1 MAP2K1 MAPK9 MEF2C MYCBP2 MYO5A NDFIP2 NDRG4 NEFH NRXN1 NSF OLFM1 OPRK1 OXCT1 PACSIN1 PCLO PFN2 PIN1 PKIA PLCB1 PPP3CA PPP3CB PPT1 PRKAR2B PRKCB PRKCE PRKCI PSMD8 PTPRO RAB27B RAB3A RAB3C RALB RASGRF2 RASGRP1 REEP1 RIMS1 RPH3A SCAI SCAMP5 SCG5 SCN1A SCN2A SCN4B SCN8A SEH1L SH3GL2 SLC25A4 SLC8A1 SLIT2 SNAP25 SNAP91 SNCA SNX4 SPINT2 SSX2IP STXBP1 STXBP5 STXBP5L SYBU SYN1 SYNGR3 SYNJ1 SYT1 SYT4 SYT5 TBR1 THY1 TNFRSF21 TSPAN13 UGCG UNC13A UNC5D VAMP4 VDAC3 VPS35 VSNL1 YWHAB YWHAG YWHAH YWHAZ
ACTN2 AKAP5 AMIGO1 ATP1A1 ATP1A3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CAMK2D CHRNB2 DPP10 DPP6 FGF12 FGF14 FXYD7 HCN1 HTR2A KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 NSF OPRK1 PRKCE SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC25A14 SLC2A13 SLC38A1 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 SNCA SNX4 STOML2 YWHAH
ABCG4 ABHD10 ACADSB ACLY ACSL4 ACTL6B ACTN2 ACTR10 ADAM11 ADAM23 ADD2 AFF2 AGK AK5 AKAP5 ALDH5A1 AMIGO1 AMPH ANO3 ANXA6 AP1AR AP3M2 APEX1 API5 APOO ARHGAP20 ARHGEF9 ARL1 ARPC5L ARV1 ASH2L ASTN1 ATCAY ATL1 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP5G1 ATP6AP2 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 ATRNL1 B3GALNT1 B3GALT1 B4GALT6 BAG4 BASP1 BCAT1 BCL11A BEX1 BLOC1S2 BMPR2 BZW2 C16orf45 C1D CA10 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CADM3 CADPS CALB1 CAMK1D CAMK2A CAMK2B CAMK2D CAMK4 CAMKK2 CAP2 CASQ1 CBLN2 CCNC CD200 CDC42 CDH10 CDH12 CDH18 CDH8 CDK14 CDK5 CDKL5 CHN1 CHRM1 CHRM3 CHRNB2 CISD1 CLSTN3 CLVS1 CLVS2 CMAS CNKSR2 CNOT7 CNTN4 CNTNAP2 CPNE5 CREG2 CRYM CSRNP3 CYFIP2 CYP4X1 DCLK1 DCTPP1 DCX DGKB DHX36 DIRAS2 DLD DLG3 DLGAP1 DNAJB9 DNAJC10 DNAJC27 DNM1 DNM1L DOC2A DOT1L DPM1 DPP10 DPP6 DSTN DTD1 DYNC1I1 DYNC1LI1 EEF1D EHD2 EHD3 ELAVL4 ELOVL4 ENC1 ENO2 ENTPD3 ENY2 EPB41L3 EPB41L4B EPHA4 EPHA5 EPHA7 EPHX4 EPT1 ERLEC1 EYA2 FAM3C FAR2 FARSB FAT3 FBXL2 FBXW7 FGF12 FGF13 FGF1
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 C16orf45 CAMK1D CAMK2B CBLN2 CDK5 CDKL5 CHN1 CHRNB2 CLSTN3 CNTN4 CPNE5 ELAVL4 ENC1 EPHA4 FGF13 FIG4 FLRT3 FZD3 GSK3B L1CAM LINGO2 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MAP2K1 MEF2C NAP1L2 NDRG4 NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 OPCML PACSIN1 PAK3 PLK2 PPP3CA PRKCI PTPRO RIMS1 ROBO2 SLIT2 SLITRK3 SLITRK4 SNAP25 STMN2 SYT1 SYT4 TBR1 THY1 TNFRSF21 UNC13A UNC5D XK YWHAG YWHAH
ACTN2 CADPS CDK5 DOC2A GLRB MYH10 MYO5A NSF PCLO PFN2 PLCB1 PPP3CB RAB27B RAB3A RAB3C RALB RASGRP1 RIMS1 RPH3A SCAMP1 SCAMP5 SNAP25 SNCA SNX4 STEAP2 STXBP1 STXBP5 STXBP5L SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 TRIM36 TUBA4A UNC13A VAMP4 VPS33B VSNL1
ACTN2 AKAP5 AMIGO1 AP1AR ATL1 ATP6V0D1 ATP6V1D ATP8A2 BASP1 BCL11A BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CPNE5 DCLK1 DCX DLG3 DNM1 EHD3 ELAVL4 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FLRT3 FRY FZD3 GALNT11 GAP43 GRIN2A GRIN2B GSK3B HPRT1 KCNQ3 KIF3A KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MEF2C MYCBP2 MYH10 MYL12B NEFH NEFL NRXN1 NRXN3 OLFM1 PACSIN1 PAK3 PITPNA PPP2CA PPP3CA PPP3CB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 SH3GL2 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNX10 SPINT2 SSX2IP STXBP1 SYT1 SYT4 TBC1D30 TBR1 THY1 TRPC5 UCHL1 UNC13A UNC5D VDAC3 WASF1 XK YWHAB YWHAH
BLOC1S2 CAMK2A EYA2 GSK3B MOAP1 YWHAB YWHAG YWHAH YWHAZ
ACSL4 ACTN2 AKAP5 AMIGO1 ASTN1 ATCAY ATL1 ATP8A2 BCL11A BLOC1S2 BMPR2 C16orf45 CACNB1 CACNB2 CACNB4 CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CNTNAP2 CPNE5 DCLK1 DCX DLG3 DNM1 ELAVL4 ENC1 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FIG4 FLRT3 FRY FZD3 GABRB2 GABRB3 GAP43 GRIN2A GRIN2B GSK3B HCN1 HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MARK1 MDGA2 MEF2C MYCBP2 MYH10 MYL12B NAP1L2 NCDN NDRG4 NEFH NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 OLFM3 OPCML PACSIN1 PAK3 PITPNA PLK2 PPP3CA PPP3CB PPT1 PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 RTN1 SH3GL2 SLC4A10 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNAP25 STMN2 STXBP1 SYT1 SYT4 TBR1 THY1 TNFRSF21 TRPC5 UCHL1 UNC13A UNC5D XK YWHAB YWHAG YWHAH
ACLY AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 SNCA STOML2 SULT4A1 TPI1
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CDK5 CHRNB2 ELAVL4 GABRA1 GABRB2 GABRB3 GABRG2 GRIN2A HOMER1 HTR2A KCNC2 KCNQ3 NEFH OPRK1 PRKCE SNCA
AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 ENY2 EPHA5 GNG3 GPR12 HK1 HTR2A IMMT ISCU ITPR1 JPH1 NPTN NRXN1 OXCT1 PPP3CA PPP3CB PPT1 PRKCB PRKCE PVALB SLC12A5 SLC4A10 SLC4A8 SLC8A1 SNCA STOML2 SV2A SYBU THY1 TRPC5 VSNL1 XK
ACLY AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 SNCA STOML2 SULT4A1 TPI1
ACLY AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 SNCA STOML2 SULT4A1 TPI1
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CDKL5 CPNE5 ELAVL4 ENC1 EPHA4 FIG4 GSK3B L1CAM MAP2K1 MEF2C NAP1L2 NDRG4 NEFL NEGR1 NPTN PACSIN1 PAK3 PRKCI RIMS1 ROBO2 SLIT2 STMN2 SYT1 SYT4 UNC13A
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DCTPP1 DLD DNM1L ENO2 ENTPD3 GPI HK1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 SNCA STOML2 TPI1
ACTN2 BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CHN1 CNTN4 DCX DLG3 DNM1 EPHA4 EPHA5 EPHA7 FLRT3 FZD3 GAP43 GRIN2A GRIN2B GSK3B KCNQ3 KRAS L1CAM MAP2K1 MYCBP2 MYH10 MYL12B NEFL NRXN1 NRXN3 PAK3 PITPNA PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RASGRF2 RASGRP1 ROBO2 RPS6KA6 SH3GL2 SLIT2 TBR1 TRPC5 UNC5D YWHAB
ACTN2 BMPR2 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CHN1 CNTN4 DCX DLG3 DNM1 EPHA4 EPHA5 EPHA7 FLRT3 FZD3 GAP43 GRIN2A GRIN2B GSK3B KCNQ3 KRAS L1CAM MAP2K1 MYCBP2 MYH10 MYL12B NEFL NRXN1 NRXN3 PAK3 PITPNA PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RASGRF2 RASGRP1 ROBO2 RPS6KA6 SH3GL2 SLIT2 TBR1 TRPC5 UNC5D YWHAB
ACTN2 ANO3 APOO ARV1 ATP8A2 BAG4 BLOC1S2 CACNB1 CAMK2A CDK5 CLVS1 CLVS2 CNTNAP2 DLG3 DNM1L DPP10 DPP6 EHD2 EHD3 EPB41L3 EYA2 FGF13 GABARAPL1 GDAP1 GLRB GPR158 GSK3B GULP1 HMP19 HPCA IMMT KCNIP4 KIF3A KIFAP3 LRP4 LZTFL1 MOAP1 MTSS1L MYH10 MYO5A NAPB NAPG NRXN1 NSF PACSIN1 PPP2CA PPT1 PRKAG1 PRKCB PRKCI RAB3A REEP1 RIMS1 SAMM50 SEC23A SEH1L SH3GL2 SNAP25 SNAP91 SNCA STOML2 STXBP1 SYNJ1 SYP SYT4 TOMM22 UBXN2B VAMP4 VPS33B VTA1 YWHAB YWHAG YWHAH YWHAZ
ACTN2 AKAP5 ALDH5A1 CADPS CAMK2A CDK5 CHRM3 CHRNB2 DNM1L DOC2A ENY2 EPHA5 GAD1 GAD2 GLRB GLS HTR2A ITPR1 KCNA2 KCNC2 MEF2C MYH10 MYO5A NRXN1 NRXN3 NSF OPRK1 OXCT1 PCLO PFN2 PLCB1 PPP3CA PPP3CB PPT1 PRKAR2B PRKCE PTPRN RAB27B RAB3A RAB3C RALB RASGRP1 RIMS1 RPH3A SCAMP1 SCAMP5 SCG5 SLC25A4 SNAP25 SNCA SNX4 STEAP2 STXBP1 STXBP5 STXBP5L SYBU SYN1 SYN2 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 TNFRSF21 TRIM36 TUBA4A UNC13A VAMP4 VPS33B VSNL1
ACTN2 AFF2 AMPH ANXA6 ATP1A1 ATP1A3 ATP6AP2 ATP8A2 BMPR2 CACNB2 CACNB4 CACNG2 CACNG3 CALB1 CAMK2B CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CHRM3 CHRNB2 CNTNAP2 CRYM DNM1 DNM1L DPP6 ELAVL4 FGF12 FGF13 FGF14 FIG4 GABRA1 GABRA3 GABRA4 GABRB2 GABRB3 GABRD GABRG2 GABRG3 GLRB GLS GPI GPR155 GRIA1 GRIN2A GRIN2B GSK3B GUCY1B3 HOMER1 HTR2A INPP5F JAKMIP1 KCNA2 KCNAB1 KCNAB2 KCND2 LGMN MAP2K1 MEF2C MYH10 MYL12B MYO5A NCALD NDRG4 NEFL NETO1 NRXN1 NRXN3 OPRK1 OR14I1 PAK7 PDE1B PIN1 PITPNA PJA2 PLCB1 PLK2 PPP3CA PPP3CB PPT1 PRKAR2B PTPRO RAB3A RCAN2 RIMS1 SCN1A SCN2A SCN4B SCN8A SLC12A5 SLC8A1 SLIT2 SNAP25 SORCS3 STS TBR1 TNFRSF21 TRHDE TUSC3 UCHL1 ZIC2
AMPH CDK5 FGF14 PACSIN1 RAB3A SH3GL2 SNCA SYNJ1 SYT1 SYT5
AKAP5 CAMK2A CDK5 CHRM3 CHRNB2 DNM1L DOC2A ENY2 EPHA5 HTR2A ITPR1 KCNA2 KCNC2 MEF2C NRXN1 NSF OPRK1 OXCT1 PCLO PFN2 PLCB1 PPP3CA PPP3CB PRKAR2B PRKCE RAB27B RAB3A RAB3C RALB RASGRP1 RIMS1 RPH3A SCAMP5 SCG5 SLC25A4 SNAP25 SNCA SNX4 STXBP1 STXBP5 STXBP5L SYBU SYN1 SYT1 SYT4 SYT5 TNFRSF21 UNC13A VSNL1
APOO BLOC1S2 CAMK2A EYA2 GSK3B IMMT MOAP1 SAMM50 SNCA TOMM22 YWHAB YWHAG YWHAH YWHAZ
ACLY AK5 AKAP5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 DLD DLG3 DNM1L ENO2 GABBR2 GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A LDHA MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PDE1B PGK1 PRKAG1 PRPS1 PRPS2 RFK RUNDC3A SNCA STOML2 SULT4A1 TPI1
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DNM1L ENO2 GPI HK1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 SNCA STOML2 TPI1
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DNM1L ENO2 GPI HK1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 SNCA STOML2 TPI1
ACTN2 AKAP5 AP1AR AP3M2 ARL1 ATCAY ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H BAG4 CACNB1 CADM3 CADPS CAMK4 CDC42 CDK5 CHRM1 CHRM3 CLSTN3 CNTNAP2 DLG3 DNAJC27 DNM1L DPP10 DPP6 EHD2 EHD3 ENY2 EPB41L3 EPHA5 EPT1 ERLEC1 FBXW7 FGF13 G3BP2 GDAP1 GLRB GOLT1B GPR158 GRPEL2 GSK3B HCN1 HK1 HOMER1 HOOK1 HPCA HTR2A ITPR1 JAKMIP1 KCNAB2 KCNC2 KCNIP4 KIFAP3 KPNA2 KPNA4 LRP4 LRRTM1 LZTFL1 MAPK9 MCFD2 MOAP1 MRAP2 MTX3 MYCBP2 MYO5A NAPB NAPG NBEA NDFIP2 NECAP1 NETO1 NRXN1 NSF OXCT1 PACSIN1 PCLO PKIA PPP3CA PPP3CB PPT1 PRICKLE1 PRKAR2B PRKCB PRKCE PRKCI PSMD8 PTPRN RAB18 RAB27B RAB39B RAB3A RAB3C RAB6B RALB RANBP6 RASGRP1 REEP1 RIMS1 RPH3A RRAGB SAMM50 SCAMP1 SCAMP5 SCG5 SEC23A SEH1L SLC25A4 SNAP25 SNAP91 SNX10 SNX4 STXBP1 STXBP5 STXBP5L SYBU SYT5 TLN2 TNFRSF21 TOMM20 TOMM22 TOMM70A UGCG VAMP4 VPS33B VPS35 VSNL1 VTA1 YWHAB YWHAG YWHAH YWHAZ
BLOC1S2 EYA2 GSK3B MOAP1 YWHAB YWHAG YWHAH YWHAZ
BLOC1S2 EYA2 GSK3B MOAP1 YWHAB YWHAG YWHAH YWHAZ
BLOC1S2 EYA2 GSK3B MOAP1 YWHAB YWHAG YWHAH YWHAZ
AMPH ATP1A3 CDK5 CHRNB2 CNTNAP2 ELAVL4 FGF13 GRIN2B NDRG4 NETO1 NRXN1 NRXN3 PAK7 PDE1B PPP3CB PPT1 PRKAR2B SLC12A5 SNAP25 SORCS3 TBR1
ATP1A1 ATP1A3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1E1 ATP6V1H SLC4A10 SLC9A6 SLC9A7 STOML2
ACSL4 ACTN2 AKAP5 ALDH5A1 CACNB4 CADPS CAMK2A CDK5 CHRM1 CHRM3 CHRNB2 DNM1L DOC2A ENY2 EPHA5 GAD1 GAD2 GLRB GLS HTR2A ITPR1 KCNA2 KCNC2 MAPK9 MEF2C MYH10 MYO5A NRXN1 NRXN3 NSF OPRK1 OXCT1 PCLO PFN2 PLCB1 PPP3CA PPP3CB PPT1 PRKAR2B PRKCE PRKCI PTPRN RAB27B RAB3A RAB3C RALB RASGRP1 RIMS1 RPH3A SCAMP1 SCAMP5 SCG5 SLC25A4 SNAP25 SNCA SNX4 STEAP2 STXBP1 STXBP5 STXBP5L SYBU SYN1 SYN2 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 TNFRSF21 TRIM36 TUBA4A UNC13A VAMP4 VPS33B VSNL1
AKAP5 ANXA6 APEX1 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 DLD DNAJC10 ENY2 EPHA5 GNG3 GPR12 HK1 HTR2A IMMT ISCU ITPR1 JPH1 NELL2 NPTN NRXN1 OXCT1 PPP3CA PPP3CB PPT1 PRKCB PRKCE PVALB SLC12A5 SLC4A10 SLC4A8 SLC8A1 SNCA STOML2 SV2A SYBU THY1 TMX3 TRPC5 TUSC3 VSNL1 XK
ACTN2 AMPH AP1AR AP3M2 ARL1 ATP6V1H BLOC1S2 C9orf72 CADPS CAMK1D CDC42 CDK5 CLVS1 CLVS2 CYFIP2 DNM1 DNM1L DOC2A EHD2 EHD3 FGF14 GLRB GOLT1B GRIA1 GULP1 HMP19 HOOK1 ITPR1 LRP4 LRRTM1 MAP2K1 MCFD2 MYH10 MYO5A NAPB NAPG NCALD NDRG4 NECAP1 NSF PACSIN1 PCLO PFN2 PLCB1 PPP3CB PPT1 PRKCE PRKCI RAB27B RAB39B RAB3A RAB3C RAB6B RALB RASGRP1 RIMS1 RPH3A RTN3 SCAMP1 SCAMP5 SEC23A SH3GL2 SNAP25 SNAP91 SNCA SNX10 SNX4 STEAP2 STXBP1 STXBP5 STXBP5L SYN1 SYNJ1 SYP SYT1 SYT13 SYT16 SYT4 SYT5 TRAPPC6B TRIM36 TUBA4A UNC13A VAMP4 VPS33B VPS35 VSNL1 VTA1
ACTN2 AMIGO1 CACNB1 CACNB2 CACNB4 CAMK2D DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 HOMER1 JPH1 KCNAB1 KCNAB2 KCNC2 KCNIP4 MYO5A OPRK1 PRKCE SCN4B TSPAN13 YWHAH
ACLY AK5 AKAP5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 DLD DLG3 DNM1L ENO2 GABBR2 GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A LDHA MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PDE1B PGK1 PRKAG1 PRPS1 PRPS2 RFK RUNDC3A SNCA STOML2 SULT4A1 TPI1
ACSL4 AKAP5 CAMK2A CDK5 CHRM3 CHRNB2 DNM1L DOC2A ENY2 EPHA5 HTR2A ITPR1 KCNA2 KCNC2 MAPK9 MEF2C NRXN1 NSF OPRK1 OXCT1 PCLO PFN2 PLCB1 PPP3CA PPP3CB PRKAR2B PRKCE RAB27B RAB3A RAB3C RALB RASGRP1 RIMS1 RPH3A SCAMP5 SCG5 SLC25A4 SNAP25 SNCA SNX4 STXBP1 STXBP5 STXBP5L SYBU SYN1 SYT1 SYT4 SYT5 TNFRSF21 UNC13A VSNL1
ACLY AK5 AKAP5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 DLD DLG3 DNM1L ENO2 GABBR2 GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A LDHA MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PDE1B PGK1 PRKAG1 PRPS1 PRPS2 RUNDC3A SNCA STOML2 SULT4A1 TPI1
ATP5B ATP5G1 BAG4 BLOC1S2 CAMK2A EPT1 EYA2 FBXW7 GDAP1 GRPEL2 GSK3B MAPK9 MOAP1 MTX3 PNPT1 PSMD8 SAMM50 SLC25A12 SLC25A14 STOML2 TOMM20 TOMM22 TOMM70A UGCG YWHAB YWHAG YWHAH YWHAZ
AMIGO1 CBLN2 CDK5 CHRNB2 CLSTN3 FLRT3 GLRB LINGO2 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MEF2C NRXN1 NRXN3 PCLO ROBO2 SLITRK3 SLITRK4
ACTN2 AKAP5 AMPH AP3M2 ATCAY BAG4 BLOC1S2 CACNB1 CADPS CDK5 DLG3 DOC2A DPP10 DPP6 DYNC1I1 EHD2 EHD3 EPB41L3 EPT1 FBXW7 FGF13 FGF14 G3BP2 GDAP1 GLRB GPR158 GRPEL2 GSK3B HPCA KCNIP4 KIF3A KIFAP3 KPNA2 KPNA4 LRP4 LZTFL1 MAP2K1 MAPK9 MOAP1 MTX3 MYO5A NRXN1 NSF PACSIN1 PCLO PFN2 PKIA PPP3CA PPP3CB PRICKLE1 PRKCI PSMD8 RAB27B RAB3A RAB3C RASGRP1 REEP1 RIMS1 RPH3A SAMM50 SEC23A SEH1L SH3GL2 SNAP25 SNCA SNX4 STXBP1 SYN1 SYNJ1 SYT1 SYT13 SYT16 SYT4 SYT5 TOMM20 TOMM22 TOMM70A UGCG UNC13A VAMP4 YWHAB YWHAG YWHAH YWHAZ
AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DNM1L ENO2 GPI HK1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OLA1 PGK1 PRKAG1 SNCA STOML2 TPI1
ATP1A3 CACNB4 CDK5 CHRNB2 CNTNAP2 DNM1 EPHA4 FGF12 FGF14 GABRG2 GLRB HOMER1 HTR2A NRXN1 NRXN3 OPRK1 OXR1 PPT1 SCN1A SCN8A SNCA UCHL1
BLOC1S2 EYA2 GSK3B MOAP1 YWHAB YWHAG YWHAH YWHAZ
CDK5 CLSTN3 DLG3 HOMER1 LRRTM1 NETO1 NRXN1
ACLY AK5 AKAP5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 DLD DLG3 DNM1L ENO2 GABBR2 GDA GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A LDHA MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PDE1B PGK1 PRKAG1 PRPS1 PRPS2 RUNDC3A SNCA STOML2 SULT4A1 TPI1
ACSL4 ACTN2 AKAP5 AMIGO1 ASTN1 ATCAY ATL1 ATP8A2 BCL11A BLOC1S2 BMPR2 C16orf45 CACNB1 CACNB2 CACNB4 CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CNTNAP2 CPNE5 DCLK1 DCX DLG3 DNM1 ELAVL4 ENC1 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FIG4 FLRT3 FRY FZD3 GABRB2 GABRB3 GAP43 GRIN2A GRIN2B GSK3B HCN1 HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MARK1 MDGA2 MEF2C MYCBP2 MYH10 MYL12B NAP1L2 NCDN NDRG4 NEFH NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 OLFM3 OPCML PACSIN1 PAK3 PITPNA PLK2 PPP3CA PPP3CB PPT1 PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 ROBO2 RPS6KA6 RTN1 SH3GL2 SLC4A10 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNAP25 STMN2 STXBP1 SYT1 SYT4 TBR1 THY1 TNFRSF21 TRPC5 UCHL1 UNC13A UNC5D XK YWHAB YWHAG YWHAH
ACLY AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 SNCA STOML2 SULT4A1 TPI1
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CDC42 CDKL5 CPNE5 ELAVL4 ENC1 EPHA4 FIG4 GSK3B L1CAM MAP2K1 NDRG4 NEFL NEGR1 NPTN PACSIN1 PAK3 PRKCI RIMS1 ROBO2 SLIT2 STMN2 SYT1 SYT4 UNC13A
ACTN2 AKAP5 AMIGO1 ATP1A1 ATP1A3 DPP10 DPP6 HCN1 HTR2A KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 NSF OPRK1 SLC12A5 SLC9A7
CDK5 DOC2A NSF PCLO PFN2 PLCB1 RAB27B RAB3A RAB3C RALB RPH3A SCAMP5 SNCA SNX4 STXBP1 STXBP5 STXBP5L SYN1 SYT1 SYT4 SYT5 VSNL1
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ACTN2 ANO3 ARL1 ARV1 ATL1 BAG4 BLOC1S2 CASQ1 CDC42 DNM1 DPP10 DPP6 EHD2 EHD3 EPB41L3 FGF13 GPR158 HOOK1 KCNIP4 LZTFL1 MAP2K1 MTSS1L MYH10 MYO5A NRXN1 NSF PACSIN1 PPP2CA PRKCB PRKCI RAB18 REEP1 RTN3 SEH1L SNX10 STXBP1 SYNJ1 SYP UBXN2B VAMP4 VPS33B YWHAZ
BLOC1S2 CAMK2A DNM1L EYA2 GGCT GSK3B MAPK9 MLLT11 MOAP1 SLC25A4 YWHAB YWHAG YWHAH YWHAZ
AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 GNG3 GPR12 HTR2A IMMT ISCU ITPR1 JPH1 NPTN PPT1 PRKCB PRKCE PVALB SLC12A5 SLC4A10 SLC4A8 SLC8A1 SNCA STOML2 SV2A THY1 TRPC5 XK
CDK5 DOC2A GLRB PLCB1 PPP3CB RIMS1 RPH3A SCAMP5 STXBP1 SYT1 SYT4 SYT5 TRIM36
CALB1 CAMK2A CAMK2B CDK5 CHRNB2 CLSTN3 CNTN4 FGF14 GRIA1 GRIN2A GRIN2B HTR2A LRRTM1 MEF2C NCDN NETO1 NPTN NRXN1 PFN2 PLK2 PPP3CA PPP3CB PRKCE RAB3A RASGRF2 RIMS1 SNAP25 SNCA SORCS3 STXBP1 SYN1 SYNJ1 SYP SYT1 UNC13A YWHAG YWHAH
ATP1A1 ATP1A3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H SLC25A14 SLC2A13 SLC4A10 SLC9A6 SLC9A7 STOML2
ABHD10 ACLY AK5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 DLD DLG3 DNM1L ENO2 GPI HK1 HPRT1 HTR2A LDHA NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PGK1 PRKAG1 PRPS1 PRPS2 SNCA STOML2 SULT4A1 TPI1
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CPNE5 ELAVL4 ENC1 EPHA4 FGF13 FIG4 GSK3B L1CAM LRP4 MAP2K1 MEF2C NAP1L2 NDRG4 NEFL NEGR1 NPTN OLFM1 PACSIN1 PAK3 PLK2 PPP3CA PRKCI PTPRO RIMS1 ROBO2 SLIT2 SNAP25 STMN2 SYT1 SYT4 TBR1 THY1 UNC13A XK YWHAG YWHAH
CACNB4 GABBR2 GABRA1 GABRA3 GABRA4 GABRB2 GABRG2 GABRG3
ACTN2 AKAP5 AMIGO1 ATP1A1 CACNA2D1 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CASQ1 DPP10 DPP6 FGF12 FGF14 FXYD7 GNB5 HOMER1 HTR2A JPH1 KCNAB1 KCNAB2 KCNC2 KCNIP4 MYO5A OPRK1 PRKCE SCN4B SLC8A1 SNCA THY1 TSPAN13 YWHAH
AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 GNG3 GPR12 HTR2A IMMT ISCU ITPR1 JPH1 NPTN PPT1 PRKCB PRKCE PVALB SLC4A10 SLC4A8 SLC8A1 SNCA STOML2 SV2A THY1 TRPC5 XK
ABCG4 ACSL4 ACTN2 AKAP5 ANO3 AP1AR AP3M2 APOO ARL1 ARV1 ATCAY ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 CACNB1 CADM3 CADPS CAMK4 CDC42 CDK5 CHRM1 CHRM3 CLSTN3 CNTNAP2 DLG3 DNAJC27 DNM1L DPP10 DPP6 EHD2 EHD3 ENY2 EPB41L3 EPHA5 EPT1 ERLEC1 FBXW7 FGF13 G3BP2 GDAP1 GLRB GOLT1B GPR158 GRPEL2 GSK3B GULP1 HCN1 HK1 HOMER1 HOOK1 HPCA HTR2A ITPR1 JAKMIP1 KCNAB2 KCNC2 KCNIP4 KIFAP3 KPNA2 KPNA4 LRP4 LRRTM1 LZTFL1 MAPK9 MCFD2 MOAP1 MRAP2 MTX3 MYCBP2 MYO5A NAPB NAPG NBEA NDFIP2 NECAP1 NETO1 NRXN1 NSF OXCT1 PACSIN1 PCLO PITPNA PKIA PNPT1 PPP3CA PPP3CB PPT1 PRICKLE1 PRKAR2B PRKCB PRKCE PRKCI PSMD8 PTPRN RAB18 RAB27B RAB39B RAB3A RAB3C RAB6B RALB RANBP6 RASGRP1 REEP1 RIMS1 RPH3A RRAGB SAMM50 SCAMP1 SCAMP5 SCG5 SEC23A SEH1L SLC25A4 SNAP25 SNAP91 SNX10 SNX4 STOML2 STXBP1 STXBP5 STXBP5L SYBU SYT5 THOC7 TLN2 TNFRSF21 TOMM20 TOMM22 TOMM70A UGCG VAMP4 VPS33B VPS35 VSNL1 VTA1 YWHAB YWHAG YWHAH YWHAZ
AMIGO1 BCL11A BMPR2 CDK5 CDKL5 CHN1 EPHA4 FGF13 GSK3B L1CAM LRP4 MAP2K1 NEFL OLFM1 PTPRO ROBO2 SLIT2 TBR1 THY1 XK
ATP1A1 ATP1A3 ATP5B ATP5G1 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H SLC25A14 SLC2A13 SLC4A10 SLC9A6 SLC9A7 STOML2
ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H STEAP2
ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H STEAP2
ATP8A2 INA NEFH NEFL NEFM
APOO ATCAY ATP5B BAG4 BLOC1S2 CAMK2A CLVS1 DNM1L EPT1 EYA2 FBXW7 GABARAPL1 GDAP1 GGCT GRPEL2 GSK3B HARS HK1 IMMT MAP2K1 MAPK9 MDH1 MLLT11 MOAP1 MRPL42 MRPL45 MTX3 NEFM PNPO PNPT1 PRKAG1 PSMD8 RAB3A SAMM50 SLC25A36 SLC25A4 SNCA STOML2 TOMM20 TOMM22 TOMM70A TSFM UGCG YWHAB YWHAG YWHAH YWHAZ ZCCHC17
ATP1A3 CALB1 CAMK4 CHRNB2 FGF13 GRIA1 GRIN2B HTR2A NETO1 PAK7 PJA2 PLCB1 PLK2 PPP3CB RCAN2 SORCS3
AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 GNG3 GPR12 HTR2A IMMT ISCU ITPR1 JPH1 NPTN PPT1 PRKCB PRKCE PVALB SLC12A5 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 SNCA STEAP2 STOML2 SV2A THY1 TRPC5 XK
ACTN2 AMIGO1 ATP1A1 ATP1A3 DPP10 DPP6 HCN1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 OPRK1 SLC12A5 SLC9A7
ACTN2 AMIGO1 ATP1A1 ATP1A3 DPP10 DPP6 HCN1 KCNA2 KCNA4 KCNAB1 KCNAB2 KCNC2 KCND2 KCNH5 KCNH7 KCNIP4 KCNJ3 KCNQ3 KCNQ5 KCNV1 OPRK1 SLC12A5 SLC9A7
ACTN2 AKAP5 AP1AR AP3M2 ARL1 ARV1 ATP5B ATP5G1 BAG4 BLOC1S2 CACNB1 CAMK2A CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 CLVS1 CLVS2 DCLK1 DNAJC27 DYNC1I1 EHD2 EHD3 ENY2 EPT1 ERLEC1 EYA2 FBXW7 G3BP2 GDAP1 GRPEL2 GSK3B HOOK1 HPCA HTR2A ITPR1 JPH1 KIF3A KIFAP3 KPNA2 KPNA4 MAP2K1 MAPK9 MOAP1 MTX3 MYO5A NAPB NAPG NBEA NDFIP2 NDRG4 NEFH NEFL NSF PKIA PNPT1 PPP3CA PPP3CB PRICKLE1 PRKCE PRKCI PSMD8 RAB18 RAB27B RAB39B RAB3A RAB3C RAB6B RASGRP1 REEP1 RIMS1 RPH3A SAMM50 SCAMP1 SCG5 SEC23A SH3GL2 SLC25A12 SLC25A14 SLC8A1 SNCA SNX4 SSX2IP STEAP2 STOML2 THOC7 THY1 TOMM20 TOMM22 TOMM70A TUBB UCHL1 UGCG VAMP4 VPS35 VTA1 YWHAB YWHAG YWHAH YWHAZ
BAG4 DNM1L EPT1 FBXW7 GDAP1 GRPEL2 HK1 MAPK9 MOAP1 MTX3 PSMD8 SAMM50 TOMM20 TOMM22 TOMM70A UGCG YWHAB YWHAG YWHAH YWHAZ
ACLY AK5 AKAP5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 DCTPP1 DLD DLG3 DNM1L DPM1 ENO2 ENTPD3 GABBR2 GARS GDA GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A KCNAB2 LDHA MDH1 MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NMNAT2 NUDT7 OLA1 PDE1B PGK1 PRKAG1 PRPS1 PRPS2 RFK RUNDC3A SNCA STOML2 SULT4A1 TPI1
ACTN2 CAMK2A CAMK2B CAMK2D CAMK4 FGF12 GRIN2A GRIN2B GSK3B ITPR1 KRAS MAP2K1 NEFL NPTN PDE1A PDE1B PPP2CA PRKAR2B PRKCE PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RASGRF2 RASGRP1 YWHAB
ACTN2 AKAP5 AP1AR AP3M2 ARL1 ARV1 ATP5B ATP5G1 BAG4 BLOC1S2 CACNB1 CAMK2A CAMK2D CAMK4 CASQ1 CDC42 CDK5 CLVS1 CLVS2 DCLK1 DNAJC27 DYNC1I1 EHD2 EHD3 ENY2 EPT1 ERLEC1 EYA2 FBXW7 G3BP2 GDAP1 GRPEL2 GSK3B HOOK1 HPCA HTR2A ITPR1 JPH1 KIF3A KIFAP3 KPNA2 KPNA4 MAP2K1 MAPK9 MOAP1 MTX3 MYO5A NAPG NBEA NDFIP2 NDRG4 NEFH NEFL NSF PKIA PNPT1 PPP3CA PPP3CB PRICKLE1 PRKCE PRKCI PSMD8 RAB6B RASGRP1 SAMM50 SCAMP1 SEC23A SH3GL2 SLC25A12 SLC25A14 SLC8A1 SNCA SNX4 SSX2IP STEAP2 STOML2 THOC7 THY1 TOMM20 TOMM22 TOMM70A TUBB UCHL1 UGCG VAMP4 VPS35 VTA1 YWHAB YWHAG YWHAH YWHAZ
ACLY AKAP5 ALDH5A1 ATP5B ATP5G1 CHRM3 CISD1 DLD ENO2 FH GNG3 GPI GSK3B HK1 HTR2A ITPR1 KCNC2 LDHA MDH1 MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OPRK1 PGK1 PNPT1 PPP1R2 PRKAG1 PRKAR2B SLC25A12 SLC25A14 SLC25A4 SNAP25 SNCA STXBP1 SYT5 TPI1
ENY2 EPHA5 NRXN1 OXCT1 PPP3CB PRKCE SYBU VSNL1
AMPH CDK5 PACSIN1 SH3GL2 SNCA SYNJ1 SYT1 SYT5
ENY2 EPHA5 NRXN1 OXCT1 PPP3CB PRKCE SYBU VSNL1
AKAP5 ANXA6 ATP2B1 ATP2B3 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2A CAMK2B CAMK2D CASQ1 CHRNB2 FGF14 GNB5 GRIN2B HOMER1 HTR2A ITPR1 JPH1 MYO5A PPP3CA PRKCB PRKCE SLC8A1 SNCA STOML2 THY1 TRPC5 TSPAN13
CDK5 CHRNB2 ELAVL4 GRIN2A HOMER1 HTR2A NEFH OPRK1 SNCA
BLOC1S2 CAMK2A EYA2 GSK3B MOAP1 YWHAB YWHAG YWHAH YWHAZ
AKAP5 ANXA6 ATP2B1 ATP2B3 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2A CAMK2B CAMK2D CASQ1 CHRNB2 FGF14 GNB5 GRIN2B HOMER1 HTR2A ITPR1 JPH1 MYO5A PPP3CA PRKCB PRKCE SLC30A9 SLC39A10 SLC8A1 SNCA STOML2 THY1 TRPC5 TSPAN13 TUSC3 ZDHHC13
ACTN2 CAMK2A CAMK2B CAMK2D CAMK4 FGF12 GRIN2A GRIN2B GSK3B ITPR1 KRAS MAP2K1 NEFL NPTN PDE1A PDE1B PPP2CA PRKAR2B PRKCE PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RASGRF2 RASGRP1 SNCA YWHAB
BAG4 EPT1 FBXW7 GDAP1 GRPEL2 HK1 MAPK9 MOAP1 MTX3 PSMD8 SAMM50 TOMM20 TOMM22 TOMM70A UGCG YWHAB YWHAG YWHAH YWHAZ
AKAP5 AP1AR AP3M2 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H BAG4 CACNB1 CADPS CAMK4 CDC42 CDK5 CHRM1 CHRM3 DNAJC27 DNM1L EHD3 ENY2 EPHA5 EPT1 ERLEC1 FBXW7 G3BP2 GDAP1 GOLT1B GRPEL2 GSK3B HOOK1 HPCA ITPR1 JAKMIP1 KCNC2 KPNA2 KPNA4 MAPK9 MCFD2 MTX3 MYO5A NAPB NAPG NDFIP2 NECAP1 NRXN1 NSF OXCT1 PCLO PKIA PPP3CA PPP3CB PPT1 PRICKLE1 PRKAR2B PRKCB PRKCE PRKCI PSMD8 PTPRN RAB18 RAB27B RAB39B RAB3A RAB3C RAB6B RANBP6 RASGRP1 RIMS1 RPH3A SAMM50 SCAMP1 SCAMP5 SCG5 SEC23A SEH1L SLC25A4 SNAP25 SNAP91 SNX10 SNX4 STXBP1 STXBP5 STXBP5L SYBU SYT5 TNFRSF21 TOMM20 TOMM22 TOMM70A UGCG VAMP4 VPS33B VPS35 VSNL1 VTA1 YWHAB YWHAG YWHAH YWHAZ
AKAP5 AMIGO1 AP1AR BCL11A BMPR2 CAMK2B CDC42 CDK5 CDKL5 CHN1 CHRNB2 EPHA4 FGF13 GSK3B L1CAM LRP4 MAP2K1 MAPK9 NEFL OLFM1 PAK3 PPP2CA PPP3CA PTPRO ROBO2 SLIT2 TBR1 THY1 XK YWHAH
AKAP5 ANXA6 ATP2B1 ATP2B3 CACNA2D1 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2A CAMK2B CAMK2D CASQ1 CHRNB2 FGF14 GNB5 GRIN2B HOMER1 HTR2A ITPR1 JPH1 MYO5A PPP3CA PRKCB PRKCE SLC30A9 SLC39A10 SLC8A1 SNCA STOML2 THY1 TRPC5 TSPAN13 TUSC3 ZDHHC13
ATP1A1 ATP1A3 CAMK2D FGF12 FXYD7 HCN1 PRKCE SCN1A SCN2A SCN4B SCN8A SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 YWHAH
ACSL4 ACTL6B ACTN2 ADD2 AKAP5 ALDH5A1 AMIGO1 ANO3 ANXA6 AP1AR APEX1 APOO ARL1 ARPC5L ARV1 ASH2L ATCAY ATL1 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BASP1 BCL11A BLOC1S2 BMPR2 C16orf45 CACNB1 CACNB2 CACNB4 CACNG2 CADM3 CADPS CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CASQ1 CBLN2 CDC42 CDH10 CDH12 CDH18 CDH8 CDK5 CDKL5 CHN1 CHRNB2 CLSTN3 CLVS1 CLVS2 CNOT7 CNTN4 CNTNAP2 CPNE5 DCLK1 DCTPP1 DCX DHX36 DLG3 DNM1 DNM1L DOT1L DPP10 DPP6 DSTN DYNC1LI1 EHD2 EHD3 ELAVL4 ENC1 ENY2 EPB41L3 EPB41L4B EPHA4 EPHA5 EPHA7 EPT1 EYA2 FBXW7 FGF13 FH FIG4 FLRT3 FRMPD4 FRY FZD3 GABARAPL1 GALNT11 GAP43 GDAP1 GGCT GLRB GLS GPR158 GRIN2A GRIN2B GRPEL2 GSK3B GULP1 HARS HK1 HMP19 HOOK1 HPCA HPRT1 IMMT INA ISCA1 ISCU KCNA2 KCNA4 KCNC2 KCND2 KCNH7 KCNIP4 KCNQ3 KCNQ5 KCNV1 KCTD16 KIF3A KIFAP3 KRAS L1CAM LINGO2 LNX1 LPPR4 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 LZTFL1 MAD2L1BP MAP2 MAP2K1 MAP7D2 MAPK9 MAPRE3 MARK1 MCTS1 MDH1 MEAF6 MEF2C MLLT11 MOAP1 MORF4L2 MRPL42 MRPL45 MTSS1L MTX3 MYCBP2 MYH10 MYL12B MYO5A NAP1L2 
ACTN2 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CAMK2A CAMK2B CAMK2D GRIN2A GRIN2B KRAS MAP2K1 NEFL PRKAG1 PRKCB PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RASGRF2 RASGRP1 RRAGB YWHAB
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AP3M2 BLOC1S2 CDC42 DYNC1I1 KIF3A KIFAP3 MAP2K1 NEFH NEFL RASGRP1 SSX2IP TUBB UCHL1
ACTL6B ACTN2 ADD2 AP1AR APEX1 APOO ARL1 ARPC5L ASH2L ATCAY ATL1 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BLOC1S2 C16orf45 CADPS CAMK2A CAMK2B CAMK2D CAP2 CASQ1 CDC42 CDK5 CLVS1 CLVS2 CNOT7 DHX36 DNM1 DNM1L DOT1L DSTN DYNC1LI1 EHD2 EHD3 ENY2 EPB41L3 EPB41L4B EPHA5 EPT1 EYA2 FBXW7 FGF13 FIG4 FRY GABARAPL1 GDAP1 GGCT GRPEL2 GSK3B HARS HK1 HMP19 HOOK1 IMMT INA KIF3A KIFAP3 LZTFL1 MAD2L1BP MAP2 MAP2K1 MAP7D2 MAPK9 MAPRE3 MARK1 MCTS1 MDH1 MEAF6 MLLT11 MOAP1 MORF4L2 MRPL42 MRPL45 MTX3 MYCBP2 MYH10 NAP1L2 NAP1L3 NAP1L5 NEFH NEFL NEFM NRXN1 OGFOD1 PACSIN1 PAK3 PAK7 PCLO PEX11B PFN2 PHACTR1 PIN1 PLCB1 PLK2 PNPO PNPT1 PPM1E PPP2CA PPT1 PRKAG1 PRKAR2B PRKCB PRKCE PRKCI PSMD8 PTPRN RAB18 RAB3A RAD51C RALB REEP1 RNF2 RTF1 RTN3 SAMM50 SEC23A SEH1L SLC25A36 SLC25A4 SLIT2 SNAP25 SNAP91 SNCA SNX10 SNX4 SSX2IP STMN2 STOML2 STXBP1 SYP SYT4 TBC1D30 THY1 TLN2 TOMM20 TOMM22 TOMM70A TRIM37 TSFM TSPYL1 TSPYL4 TUBA4A TUBB UBE2N UBXN2B UGCG UNC13A VAMP4 VDAC3 VPS33B VTA1 WASF1 YEATS4 YWHAB 
ACSL4 ACTL6B ACTN2 ADD2 AKAP5 ALDH5A1 AMIGO1 ANO3 ANXA6 AP1AR APEX1 APOO ARL1 ARPC5L ARV1 ASH2L ATCAY ATL1 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H ATP8A2 BAG4 BASP1 BCL11A BLOC1S2 BMPR2 C16orf45 C1D CACNB1 CACNB2 CACNB4 CACNG2 CADM3 CADPS CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CASQ1 CBLN2 CDC42 CDH10 CDH12 CDH18 CDH8 CDK5 CDKL5 CHN1 CHRNB2 CLSTN3 CLVS1 CLVS2 CNOT7 CNTN4 CNTNAP2 CPNE5 DCLK1 DCTPP1 DCX DHX36 DLG3 DNM1 DNM1L DOT1L DPP10 DPP6 DSTN DYNC1LI1 EHD2 EHD3 ELAVL4 ENC1 ENY2 EPB41L3 EPB41L4B EPHA4 EPHA5 EPHA7 EPT1 EYA2 FBXW7 FGF13 FH FIG4 FLRT3 FRMPD4 FRY FZD3 GABARAPL1 GALNT11 GAP43 GDAP1 GGCT GLRB GLS GPR158 GRIN2A GRIN2B GRPEL2 GSK3B GULP1 HARS HK1 HMP19 HOOK1 HPCA HPRT1 IMMT INA ISCA1 ISCU KCNA2 KCNA4 KCNC2 KCND2 KCNH7 KCNIP4 KCNQ3 KCNQ5 KCNV1 KCTD16 KIF3A KIFAP3 KRAS L1CAM LDB2 LINGO2 LNX1 LPPR4 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 LZTFL1 MAD2L1BP MAP2 MAP2K1 MAP7D2 MAPK9 MAPRE3 MARK1 MCTS1 MDH1 MEAF6 MEF2C MLLT11 MOAP1 MORF4L2 MRPL42 MRPL45 MTSS1L MTX3 MYCBP2 MYH10 MYL12B MYO5
ACTN2 AKAP5 AP1AR AP3M2 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H BAG4 CACNB1 CADPS CAMK4 CDC42 CDK5 CHRM1 CHRM3 DNAJC27 DNM1L DPP10 EHD3 ENY2 EPHA5 EPT1 ERLEC1 FBXW7 G3BP2 GDAP1 GOLT1B GRPEL2 GSK3B HK1 HOOK1 HPCA ITPR1 JAKMIP1 KCNC2 KPNA2 KPNA4 MAPK9 MCFD2 MOAP1 MTX3 MYO5A NAPB NAPG NDFIP2 NECAP1 NRXN1 NSF OXCT1 PACSIN1 PCLO PKIA PPP3CA PPP3CB PPT1 PRICKLE1 PRKAR2B PRKCB PRKCE PRKCI PSMD8 PTPRN RAB18 RAB27B RAB39B RAB3A RAB3C RAB6B RANBP6 RASGRP1 REEP1 RIMS1 RPH3A SAMM50 SCAMP1 SCAMP5 SCG5 SEC23A SEH1L SLC25A4 SNAP25 SNAP91 SNX10 SNX4 STXBP1 STXBP5 STXBP5L SYBU SYT5 TNFRSF21 TOMM20 TOMM22 TOMM70A UGCG VAMP4 VPS33B VPS35 VSNL1 VTA1 YWHAB YWHAG YWHAH YWHAZ
AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 GNG3 GPR12 HTR2A IMMT ISCU ITPR1 JPH1 NPTN PPT1 PRKCB PRKCE PVALB SLC12A5 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 SNCA STEAP2 STOML2 SV2A THY1 TRPC5 XK
AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 GNG3 GPR12 HTR2A IMMT ISCU ITPR1 JPH1 NPTN PRKCB PRKCE PVALB SLC8A1 SNCA STOML2 SV2A THY1 TRPC5 XK
AP3M2 BLOC1S2 CDC42 DYNC1I1 KIF3A KIFAP3 MAP2K1 NEFH NEFL RASGRP1 SSX2IP UCHL1
BCL11A BMPR2 CAMK2D CDK5 CDKL5 CPNE5 DCLK1 DCX FGF13 FLRT3 GSK3B L1CAM OLFM1 PIN1 PPP3CB RIMS1 SLC9A6 SLIT2 SYT1 SYT4 UNC13A
CACNB4 CAMK4 CDH8 CDK5 CHRNB2 CLSTN3 DNM1 GABRA1 GABRB2 GABRG2 GLRB GRIA1 GRIA3 GRIN2A HTR2A MEF2C NRXN1 PRKCE SNCA STXBP1 SYT1 UNC13A
ACTN2 ALDH5A1 ANXA6 ATL1 BCL11A CAMK2D CHRNB2 DCTPP1 DNM1 DNM1L EHD3 FH GLRB GLS GRIN2A HPRT1 KCNA2 KCNA4 KCNC2 KCND2 KCNH7 KCNV1 KCTD16 LNX1 LRP4 MAP2K1 NELL2 NUDT21 OLFM1 PEX11B PNPT1 RASGRP1 STOML2 SYT1 YWHAB
ACTN2 CAMK2A CAMK2B CAMK2D CAMK4 FGF12 GRIN2A GRIN2B GSK3B ITPR1 KRAS MAP2K1 NEFL NPTN PDE1A PDE1B PPP2CA PRKAR2B PRKCE PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RASGRF2 RASGRP1 SNCA YWHAB
ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H
CDK5 FGF14 PFN2 RAB3A SNCA STXBP1 SYN1 SYNJ1
ACLY AK5 AKAP5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 DLD DLG3 DNM1L DPM1 ENO2 GABBR2 GARS GDA GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A KCNAB2 LDHA MDH1 MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NMNAT2 NUDT7 OLA1 PDE1B PGK1 PRKAG1 PRPS1 PRPS2 RFK RUNDC3A SNCA STOML2 SULT4A1 TPI1
BLOC1S2 CAMK2A EYA2 GSK3B MOAP1 YWHAB YWHAG YWHAH YWHAZ
ACLY AK5 AKAP5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 DLD DLG3 DNM1L ENO2 GABBR2 GDA GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A LDHA MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NUDT7 OLA1 PDE1B PGK1 PRKAG1 PRPS1 PRPS2 RUNDC3A SNCA STOML2 SULT4A1 TPI1
MOAP1 YWHAB YWHAG YWHAH YWHAZ
CDK5 HOMER1 HTR2A OPRK1 SNCA
GSK3B YWHAB YWHAG YWHAH YWHAZ
ACTN2 CAMK1D CDK5 DOC2A EHD2 FGF14 LRRTM1 MAP2K1 NDRG4 NSF PACSIN1 PCLO PFN2 PLCB1 PPT1 RAB27B RAB3A RAB3C RALB RPH3A SCAMP5 SH3GL2 SNAP91 SNCA SNX4 STXBP1 STXBP5 STXBP5L SYN1 SYNJ1 SYT1 SYT4 SYT5 VAMP4 VSNL1
ACTN2 CACNB1 CACNB2 CACNB4 CAMK2D FGF12 FGF14 GNB5 HOMER1 JPH1 KCNAB1 MYO5A
BCL11A BMPR2 CDK5 CDKL5 CPNE5 DCLK1 DCX FLRT3 GSK3B L1CAM OLFM1 PPP3CB RIMS1 SLC9A6 SLIT2 SYT1 SYT4 UNC13A
ACLY ACTN2 AGK AK5 AKAP5 ALDH5A1 ATP1A1 ATP5B ATP5G1 ATP6AP2 ATP6V0A1 ATP6V1A ATP6V1B2 BAG4 BMPR2 CACNB4 CAMK1D CAMK1G CAMK2A CAMK2B CAMK2D CAMK4 CAMKK2 CAMKV CAP2 CCNC CDC42 CDK14 CDK5 CDKL5 CSRNP3 DCLK1 DCTPP1 DCX DGKB DLD DLG3 DNAJC10 DNAJC27 DNM1L DPM1 ENO2 ENTPD3 EPHA4 EPHA5 EPHA7 EPT1 EYA2 FBXW7 FGF12 FGF13 FGF14 FIG4 GABBR2 GARS GDA GFRA2 GNG3 GPI GRIN2A GRIN2B GSK3B GUCY1B3 HK1 HPCA HPRT1 HTR2A IMPA1 INPP4A INPP5F KCNAB2 KCNH5 KRAS LCLAT1 LDHA LMO3 LPPR4 LPPR5 LRP4 MAP2K1 MAPK9 MAPRE3 MARK1 MAS1 MDH1 MEF2C MOCS2 MRAP2 NDRG4 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NEFL NLK NMNAT2 NPTN NT5DC3 NUDT7 OLA1 OPRK1 PAK3 PAK7 PDE1B PDP1 PFN2 PGK1 PGM2L1 PIGB PIN1 PIP5K1B PKIA PLCB1 PLK2 PNPO PPIP5K2 PPM1E PPME1 PPP1R2 PPP2CA PPP3CA PPP3CB PRKAG1 PRKAR2B PRKCB PRKCE PRKCI PRPS1 PRPS2 PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTDSS1 PTPRN PTPRO RALB RASGRF2 RASGRP1 RFK RGS4 RPS6KA6 RUNDC3A SLC7A14 SLIT2 SNCA STAT4 STOML2 SULT4A1 SYNJ1 THY1 TIPRL TPI1 TYK2 UBLCP1 UCHL1 YWHAB YWHAG ZNF675
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 C16orf45 CAMK1D CAMK2B CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CPNE5 ELAVL4 ENC1 EPHA4 FGF13 FIG4 FZD3 GSK3B L1CAM LRP4 MAP2K1 MEF2C NAP1L2 NDRG4 NEFL NEGR1 NPTN OLFM1 OPCML PACSIN1 PAK3 PLK2 PPP3CA PRKCI PTPRO RIMS1 ROBO2 SLIT2 SNAP25 STMN2 SYT1 SYT4 TBR1 THY1 TNFRSF21 UNC13A UNC5D XK YWHAG YWHAH






ACTN2 ARHGEF9 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H BMPR2 CAMK2A CAMK2B CAMK2D CAMK4 CDC42 CHN1 CYFIP2 DNM1 EPHA4 EPHA5 EPHA7 FBXW7 FGF12 GFRA2 GRIN2A GRIN2B GSK3B ITPR1 KRAS LGMN MAP2K1 MEF2C MYH10 MYL12B NDRG4 NEFL NPTN PAK3 PDE1A PDE1B PLCB1 PPP2CA PRKAG1 PRKAR2B PRKCB PRKCE PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RALB RASGRF2 RASGRP1 RIT2 RRAGB SH3GL2 SLC9A6 SNCA TYK2 YWHAB
ACTN2 CAMK2D FGF12 GNB5 KCNAB1 NDFIP2 PRKCE SNCA
ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H
ACTN2 CACNB1 CACNB2 CACNB4 CACNG2 CACNG3 CAMK2D FGF12 FGF14 FXYD7 GNB5 HOMER1 JPH1 KCNAB1 MEF2C MYO5A NDFIP2 NRXN1 PRKCE RASGRF2 SCN4B SNCA SYNGR3 YWHAH
ACLY ACSL4 ACTN2 AGK AK5 AKAP5 ALDH5A1 ATP1A1 ATP5B ATP5G1 ATP6AP2 ATP6V0A1 ATP6V1A ATP6V1B2 BAG4 BMPR2 CACNB4 CAMK1D CAMK1G CAMK2A CAMK2B CAMK2D CAMK4 CAMKK2 CAMKV CAP2 CCNC CDC42 CDK14 CDK5 CDKL5 CSRNP3 DCLK1 DCTPP1 DCX DGKB DLD DLG3 DNAJC10 DNAJC27 DNM1L DPM1 ELOVL4 ENO2 ENTPD3 EPHA4 EPHA5 EPHA7 EPT1 EYA2 FAR2 FBXW7 FGF12 FGF13 FGF14 FIG4 GABBR2 GARS GDA GFRA2 GNG3 GPI GRIN2A GRIN2B GSK3B GUCY1B3 HK1 HPCA HPRT1 HTR2A IMPA1 INPP4A INPP5F KCNAB2 KCNH5 KRAS LCLAT1 LDHA LMO3 LPPR4 LPPR5 LRP4 MAP2K1 MAPK9 MAPRE3 MARK1 MAS1 MDH1 MEF2C MOCS2 MRAP2 NDRG4 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NEFL NLK NMNAT2 NPTN NT5DC3 NUDT7 OLA1 OPRK1 PAK3 PAK7 PDE1B PDP1 PFN2 PGK1 PGM2L1 PIGB PIN1 PIP5K1B PKIA PLCB1 PLK2 PNPO PPIP5K2 PPM1E PPME1 PPP1R2 PPP2CA PPP3CA PPP3CB PRKAG1 PRKAR2B PRKCB PRKCE PRKCI PRPS1 PRPS2 PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTDSS1 PTPRN PTPRO RALB RASGRF2 RASGRP1 RFK RGS4 RPS6KA6 RUNDC3A SLC7A14 SLIT2 SNCA STAT4 STOML2 SULT4A1 SYNJ1 THY1 TIPRL TPI1 TYK2 UBLCP1 UCHL1 YWHAB YWHAG ZNF675
ACTN2 AKAP5 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CAMK2A CAMK2B CAMK2D CDK5 CHRNB2 DHX36 ELAVL4 GABRA1 GABRB2 GABRB3 GABRG2 GLRB GNG3 GOT1 GPR22 GRIN2A GRIN2B GUCY1B3 HCN1 HOMER1 HPCA HPRT1 HTR2A KCNC2 KCNQ3 KRAS LDHA MAP2K1 MAPK9 MAS1 MEF2C MGST3 MYO5A NEFH NEFL OPRK1 PDE1B PPP3CA PRKAG1 PRKAR2B PRKCB PRKCE PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRN RALB RASGRF2 RASGRP1 RRAGB SLC8A1 SLIT2 SNCA STS YWHAB
ACTN2 ANO3 APOO ARV1 ATP8A2 BAG4 BLOC1S2 CACNB1 CAMK2A CDK5 CNTNAP2 DLG3 DNM1L DPP10 DPP6 EHD2 EHD3 EPB41L3 EYA2 FGF13 GDAP1 GLRB GPR158 GSK3B HPCA IMMT KCNIP4 LRP4 LZTFL1 MOAP1 MTSS1L MYH10 MYO5A NRXN1 NSF PACSIN1 PPP2CA PPT1 PRKCB PRKCI RAB3A REEP1 SAMM50 SEC23A SEH1L SNAP25 SNCA STOML2 STXBP1 SYNJ1 SYP SYT4 TOMM22 UBXN2B VAMP4 YWHAB YWHAG YWHAH YWHAZ
ACLY AK5 AKAP5 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 DCTPP1 DLD DLG3 DNM1L DPM1 ENO2 ENTPD3 GABBR2 GARS GDA GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A KCNAB2 LDHA MDH1 MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NMNAT2 NUDT7 OLA1 PDE1B PGK1 PRKAG1 PRPS1 PRPS2 RFK RUNDC3A SNCA STOML2 SULT4A1 TPI1
AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 FGF12 GNG3 GOT1 GPR12 HTR2A IMMT ISCU ITPR1 JPH1 MLLT11 NPTN PPT1 PRKCB PRKCE PVALB SLC12A5 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 SNCA STEAP2 STOML2 SV2A THY1 TRPC5 XK
ALDH5A1 ATCAY GAD1 GAD2 GLS GOT1
MOAP1 REEP1 YWHAB YWHAG YWHAH YWHAZ
CHRNB2 CLSTN3 GRIN2B LRRTM1 NETO1 NPTN NRXN1 PLK2 PRKCE RASGRF2 RIMS1 SNAP25 SNCA SYNJ1 SYT1 UNC13A
ACTN2 ADD2 ALDH5A1 AMIGO1 ANXA6 ARPC5L ATL1 ATP6V0A1 ATP6V0D1 ATP6V1D BAG4 BCL11A BLOC1S2 CADM3 CADPS CAMK2D CASQ1 CBLN2 CDC42 CDH10 CDH12 CDH18 CDH8 CDK5 CHRNB2 CLSTN3 CNOT7 DCTPP1 DNM1 DNM1L EHD3 EPB41L3 FGF13 FH FIG4 FLRT3 GABARAPL1 GAP43 GLRB GLS GRIN2A GSK3B HMP19 HPRT1 ISCA1 ISCU KCNA2 KCNA4 KCNC2 KCND2 KCNH7 KCNQ5 KCNV1 KCTD16 KIF3A KIFAP3 LINGO2 LNX1 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MAP2K1 MCTS1 MEF2C MYH10 NAP1L2 NAP1L3 NAP1L5 NAPG NEFH NEFL NEFM NELL2 NRXN1 NRXN3 NUDT21 OGFOD1 OLFM1 PAK3 PCLO PEX11B PFN2 PHACTR1 PLK2 PNPT1 PPM1E PRKCE PRKCI PTPRO RAD51C RALB RASGRP1 RIMS1 ROBO2 SAMM50 SEC23A SLIT2 SLITRK3 SLITRK4 SNAP25 SNAP91 SNCA SNX10 SSX2IP STMN2 STOML2 STXBP1 SYNJ1 SYT1 TBC1D30 THY1 TLN2 TRIM37 TSPYL1 TSPYL4 TUBA4A TUBB UBXN2B VAMP4 VDAC3 VTA1 WASF1 YWHAB YWHAZ
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ACTN2 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CAMK2A CAMK2B CAMK2D GOT1 GRIN2A GRIN2B KRAS MAP2K1 MYO5A NEFL PRKAG1 PRKCB PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RASGRF2 RASGRP1 RRAGB YWHAB
ACLY AKAP5 ALDH5A1 ATP5B ATP5G1 CHRM3 CISD1 DLD FH GNG3 GSK3B ITPR1 KCNC2 MDH1 MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 OPRK1 PNPT1 PPP1R2 PRKAR2B SLC25A12 SLC25A14 SLC25A4 SNAP25 SNCA STXBP1 SYT5
NDRG4 NSF RAB27B RAB3A RAB3C RALB SNAP25 STXBP1 UNC13A VPS33B
AMIGO1 BCL11A BMPR2 CDKL5 GSK3B L1CAM MAP2K1 NEFL ROBO2 SLIT2
DNM1L EPT1 FBXW7 GSK3B HK1 MLLT11 MOAP1 PSMD8 STOML2 UGCG YWHAB YWHAG YWHAH YWHAZ
AKAP5 CHRM3 CRYM ENY2 EPHA5 HTR2A ITPR1 KCNC2 MYO5A NRXN1 OPRK1 OXCT1 PCLO PPP3CA PPP3CB PRKAR2B PRKCE PTPRN SCG5 SLC25A4 SNAP25 SNX4 STXBP1 STXBP5L SYBU SYT5 VSNL1
DLD NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 SNCA
BCL11A CDK5 EPHA4 FGF13 GSK3B LRP4 NRXN1 PFN2 PLK2 PPP3CA PTPRO SLIT2 STMN2 TBC1D30 THY1 YWHAH
MOAP1 YWHAB YWHAG YWHAH YWHAZ
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CDKL5 CPNE5 ELAVL4 ENC1 EPHA4 FIG4 FZD3 GSK3B L1CAM MAP2K1 MEF2C NAP1L2 NDRG4 NEFL NEGR1 NPTN PACSIN1 PAK3 PRKCI RIMS1 ROBO2 SLIT2 STMN2 SYT1 SYT4 UNC13A
AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 GNG3 GPR12 HTR2A IMMT ISCU ITPR1 JPH1 NPTN PRKCB PRKCE PVALB SLC12A5 SLC8A1 SNCA STEAP2 STOML2 SV2A THY1 TRPC5 XK
ACTN2 AKAP5 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CAMK2A CAMK2B CAMK2D CDK5 CHRNB2 ELAVL4 GABRA1 GABRB2 GABRB3 GABRG2 GLRB GNG3 GOT1 GPR22 GRIN2A GRIN2B HCN1 HOMER1 HPCA HPRT1 HTR2A KCNC2 KRAS LDHA MAP2K1 MAPK9 MAS1 MEF2C MGST3 MYO5A NEFH NEFL OPRK1 PDE1B PPP3CA PRKAG1 PRKAR2B PRKCB PRKCE PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRN RASGRF2 RASGRP1 RRAGB SLC8A1 SLIT2 SNCA STS YWHAB
GABRA1 GABRB2 GABRB3 GABRG2
AKAP5 GSK3B PPP3CA PPP3CB
AKAP5 GSK3B PPP3CA PPP3CB
GABRA1 GABRB2 GABRB3 GABRG2
CDK5 FGF14 SNCA SYNJ1
AKAP5 CHRM3 ENY2 EPHA5 HTR2A ITPR1 KCNC2 NRXN1 OPRK1 OXCT1 PPP3CA PPP3CB PRKAR2B PRKCE SCG5 SLC25A4 SNAP25 SNX4 STXBP1 STXBP5L SYBU SYT5 VSNL1
CAMK2D CAMKK2 CASQ1 HPCA ITPR1 L1CAM MCTP1 NCALD PPP3CA PPP3CB RCAN2 SLC8A1
AKAP5 AMIGO1 BCL11A BMPR2 CAMK2B CDC42 CDKL5 EPHA4 GSK3B L1CAM MAP2K1 MAPK9 NEFL OLFM1 PAK3 ROBO2 SLIT2
ACTN2 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CAMK2A CAMK2B CAMK2D GOT1 GRIN2A GRIN2B KRAS MAP2K1 MYO5A NEFL OPRK1 PRKAG1 PRKCB PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRN RASGRF2 RASGRP1 RRAGB YWHAB
ACTN2 CAMK2A CAMK2B CAMK2D CAMK4 CDC42 FBXW7 GRIN2A GRIN2B GSK3B ITPR1 KRAS MAP2K1 NEFL PDE1A PDE1B PRKAR2B PRKCE PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RASGRF2 RASGRP1 SH3GL2 YWHAB
ACADSB AKAP5 ANXA6 ATP1A1 ATP1A3 ATP2B1 ATP2B3 ATP5B ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CACNB4 CALB1 CAMK2D CASQ1 ENY2 EPHA5 FBXW7 FGF12 GNG3 GOT1 GPR12 HK1 HOMER1 HTR2A IMMT ISCU ITPR1 JPH1 MLLT11 NPTN NRXN1 OXCT1 PPP3CA PPP3CB PPT1 PRKAR2B PRKCB PRKCE PVALB SLC12A5 SLC4A10 SLC4A8 SLC8A1 SLC9A6 SLC9A7 SNCA STEAP2 STOML2 STXBP5L SV2A SYBU THY1 TRPC5 VSNL1 XK
ACLY AK5 AKAP5 ALDH5A1 ATP5B ATP5G1 ATP6V0A1 ATP6V1A ATP6V1B2 CACNB4 CAP2 CDC42 DCTPP1 DLD DLG3 DNM1L DPM1 ENO2 ENTPD3 EPT1 FIG4 GABBR2 GARS GDA GPI GUCY1B3 HK1 HPCA HPRT1 HTR2A IMPA1 INPP4A INPP5F KCNAB2 LCLAT1 LDHA LPPR4 LPPR5 MAS1 MDH1 MOCS2 MRAP2 NDUFA2 NDUFA5 NDUFA6 NDUFAB1 NDUFB5 NMNAT2 NUDT7 OLA1 PDE1B PGK1 PIGB PIP5K1B PLCB1 PNPO PPIP5K2 PRKAG1 PRPS1 PRPS2 PTDSS1 RFK RUNDC3A SNCA STOML2 SULT4A1 SYNJ1 TPI1
ACTN2 CAMK2A CAMK2B CAMK2D CAMK4 CDC42 FBXW7 GRIN2A GRIN2B GSK3B ITPR1 KRAS LGMN MAP2K1 NEFL PDE1A PDE1B PRKAR2B PRKCE PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RASGRF2 RASGRP1 SH3GL2 YWHAB
AKAP5 BCL11A CAMK1D CAMK2B CDK5 CDKL5 CHRNB2 ELAVL4 EPHA4 MEF2C PACSIN1 PAK3 PLK2 PPP3CA YWHAH
DNM1L GABARAPL1 GDAP1 NAPB NAPG NSF RAB3A RIMS1 SNAP25 STOML2 STXBP1 SYT4 UBXN2B VAMP4 VPS33B
AKAP5 CHRM3 ENY2 EPHA5 HTR2A ITPR1 KCNC2 MYO5A NRXN1 OPRK1 OXCT1 PCLO PPP3CA PPP3CB PRKAR2B PRKCE PTPRN SCG5 SLC25A4 SNAP25 SNX4 STXBP1 STXBP5L SYBU SYT5 VSNL1
ACTN2 AKAP5 ATP6V0A1 ATP6V0D1 ATP6V1A ATP6V1B2 ATP6V1C1 ATP6V1D ATP6V1E1 ATP6V1H CAMK2A CAMK2B CAMK2D GABRA1 GABRB2 GABRB3 GABRG2 GNG3 GOT1 GRIN2A GRIN2B GUCY1B3 HCN1 KCNC2 KCNQ3 KRAS MAP2K1 MAS1 MEF2C MYO5A NEFL PRKAG1 PRKAR2B PRKCB PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RALB RASGRF2 RASGRP1 RRAGB SLC8A1 SLIT2 SNCA YWHAB
AMIGO1 CADM3 CD200 CDH10 CDH12 CDH18 CDH8 CLSTN3 FAT3 L1CAM NPTN PCDH7 ROBO2
ATP1A3 CACNB4 DNM1 EPHA4 FGF12 FGF14 GLRB OXR1 PPT1 SCN1A SCN8A SNCA UCHL1
ATP1A1 ATP1A3 CACNB4 CACNG2 CACNG3 CAMK2D CNTNAP2 DPP6 KCNA2 KCND2 SCN1A SCN2A SCN4B SCN8A SLC8A1
ACSL4 ACTN2 AKAP5 AMIGO1 AP1AR ATCAY ATL1 ATP8A2 BASP1 BCL11A BLOC1S2 BMPR2 C16orf45 CACNB1 CACNB2 CACNB4 CAMK1D CAMK2A CAMK2B CAMK2D CAP2 CASQ1 CDC42 CDK5 CDKL5 CHN1 CHRNB2 CNTN4 CNTNAP2 CPNE5 DCLK1 DCX DLD DLG3 DNM1 ELAVL4 ENC1 EPB41L3 EPHA4 EPHA5 EPHA7 FGF13 FIG4 FLRT3 FRY FZD3 GABRB2 GABRB3 GAP43 GRIN2A GRIN2B GSK3B HCN1 HOMER1 HOOK1 HPRT1 KCNQ3 KRAS L1CAM LPPR4 LRP4 MAP2 MAP2K1 MAPK9 MEF2C MYCBP2 MYH10 MYL12B NAP1L2 NCDN NDRG4 NEFH NEFL NEGR1 NPTN NRXN1 NRXN3 OLFM1 OLFM3 OPCML PACSIN1 PAK3 PIN1 PITPNA PLK2 PPP2CA PPP3CA PPP3CB PPT1 PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 PTPRO RAB3A RASGRF2 RASGRP1 RIMS1 RNF2 ROBO2 RPS6KA6 SH3GL2 SLC4A10 SLC8A1 SLC9A6 SLIT2 SLITRK3 SLITRK4 SNAP25 SPINT2 STMN2 STRBP STXBP1 SYT1 SYT4 TBR1 THY1 TNFRSF21 TRPC5 UCHL1 UNC13A UNC5D XK YWHAB YWHAG YWHAH
ACSL4 AKAP5 BCL11A CAMK1D CAMK2B CDK5 CDKL5 CHRNB2 DCLK1 DCX ELAVL4 EPHA4 HPRT1 LRP4 MAP2 MEF2C PACSIN1 PAK3 PLK2 PPP3CA SLC9A6 YWHAH
CDK5 DOC2A PLCB1 RPH3A SCAMP5 STXBP1 SYT1 SYT4 SYT5
ACTN2 AMIGO1 DPP10 DPP6 KCNAB1 KCNAB2 KCNC2 KCNIP4 OPRK1
AKAP5 AMIGO1 AP1AR BCL11A BMPR2 CAMK2B CDC42 CDK5 CDKL5 CHN1 CHRNB2 CPNE5 EPB41L3 EPHA4 FGF13 GSK3B L1CAM LRP4 MAP2K1 MAPK9 MYH10 MYL12B NEFL OLFM1 PAK3 PPP2CA PPP3CA PTPRO RIMS1 ROBO2 SLIT2 SYT1 SYT4 TBC1D30 TBR1 THY1 UNC13A VDAC3 XK YWHAH
CHRNB2 HTR2A KCNA2 OPRK1 SNCA
CHRNB2 HTR2A KCNA2 OPRK1 SNCA
ACTN2 ADD2 ALDH5A1 AMIGO1 ANXA6 ARPC5L ATL1 ATP6V0A1 ATP6V0D1 ATP6V1D BAG4 BCL11A BLOC1S2 C1D CADM3 CADPS CAMK2D CASQ1 CBLN2 CDC42 CDH10 CDH12 CDH18 CDH8 CDK5 CHRNB2 CLSTN3 CNOT7 DCTPP1 DNM1 DNM1L EHD3 EPB41L3 FGF13 FH FIG4 FLRT3 GABARAPL1 GAP43 GLRB GLS GRIN2A GSK3B HMP19 HPRT1 ISCA1 ISCU KCNA2 KCNA4 KCNC2 KCND2 KCNH7 KCNQ5 KCNV1 KCTD16 KIF3A KIFAP3 LDB2 LINGO2 LNX1 LRP4 LRRN3 LRRTM1 LRRTM3 LRTM2 MAP2K1 MCTS1 MEF2C MYH10 NAP1L2 NAP1L3 NAP1L5 NAPG NEFH NEFL NEFM NELL2 NRXN1 NRXN3 NUDT21 OGFOD1 OLFM1 PAK3 PCLO PEX11B PFN2 PHACTR1 PLK2 PNPT1 POP4 PPM1E PRKCE PRKCI PTPRO RAD51C RALB RASGRP1 RIMS1 ROBO2 SAMM50 SEC23A SLIT2 SLITRK3 SLITRK4 SNAP25 SNAP91 SNCA SNX10 SSX2IP STMN2 STOML2 STXBP1 SYNJ1 SYT1 TBC1D30 THY1 TLN2 TRIM37 TSPYL1 TSPYL4 TUBA4A TUBB UBXN2B UTP11L VAMP4 VDAC3 VTA1 WASF1 YWHAB YWHAZ
AKAP5 BAG4 CAMK4 CDC42 CDK5 CHRM1 CHRM3 DNAJC27 DNM1L DPP10 ENY2 EPHA5 EPT1 ERLEC1 FBXW7 G3BP2 GSK3B HPCA ITPR1 KCNC2 NDFIP2 NRXN1 OXCT1 PKIA PPP3CA PPP3CB PRKAR2B PRKCE PRKCI PSMD8 RASGRP1 SCAMP5 SLC25A4 SNAP25 STXBP1 STXBP5 STXBP5L SYBU SYT5 TNFRSF21 UGCG VAMP4 VSNL1 YWHAB YWHAG YWHAH YWHAZ
ACTN2 ARHGEF9 CAMK2A CAMK2B CAMK2D CAMK4 GRIN2A GRIN2B GSK3B ITPR1 KRAS MAP2K1 MEF2C NEFL PDE1A PDE1B PRKAR2B PRKCE PRKCI PSMA1 PSMA3 PSMA4 PSMA5 PSMD8 PSME3 RALB RASGRF2 RASGRP1 RIT2 SH3GL2 SLC9A6 YWHAB
ACTN2 ADD2 ALDH5A1 ANXA6 ARPC5L ATL1 ATP6V0A1 BAG4 BCL11A BLOC1S2 CADPS CAMK2D CASQ1 CDC42 CHRNB2 DCTPP1 DNM1 DNM1L EHD3 FGF13 FH GLRB GLS GRIN2A GSK3B HMP19 HPRT1 KCNA2 KCNA4 KCNC2 KCND2 KCNH7 KCNQ5 KCNV1 KCTD16 KIFAP3 LNX1 LRP4 MAP2K1 NAP1L2 NAP1L3 NAP1L5 NAPG NEFL NELL2 NRXN1 NUDT21 OLFM1 PAK3 PEX11B PFN2 PNPT1 PRKCE RALB RASGRP1 RIMS1 SAMM50 SEC23A SLIT2 SNAP25 SNAP91 SNCA STMN2 STOML2 STXBP1 SYNJ1 SYT1 TSPYL1 TSPYL4 TUBA4A TUBB VAMP4 WASF1 YWHAB
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ACTN2 ADD2 ALDH5A1 ANXA6 ARPC5L ATL1 ATP6V0A1 BAG4 BCL11A BLOC1S2 CADPS CAMK2D CASQ1 CDC42 CHRNB2 DCTPP1 DNM1 DNM1L EHD3 FGF13 FH GLRB GLS GRIN2A GSK3B HMP19 HPRT1 KCNA2 KCNA4 KCNC2 KCND2 KCNH7 KCNQ5 KCNV1 KCTD16 KIFAP3 LNX1 LRP4 MAP2K1 NAP1L2 NAP1L3 NAP1L5 NAPG NEFL NELL2 NRXN1 NUDT21 OLFM1 PAK3 PEX11B PFN2 PNPT1 PRKCE RALB RASGRP1 RIMS1 SAMM50 SEC23A SLIT2 SNAP25 SNAP91 SNCA STMN2 STOML2 STXBP1 SYNJ1 SYT1 TSPYL1 TSPYL4 TUBA4A TUBB VAMP4 WASF1 YWHAB
ACTN2 AKAP5 AMIGO1 ATP8A2 CACNB2 CAMK1D CAMK2A CAMK4 CDC42 CDK5 CHRM1 CHRNB2 DNM1L DPP6 EHD2 EPT1 FBXW7 FGF12 FGF14 GSK3B HOMER1 HPCA KCNC2 MAPK9 OPRK1 OXCT1 PLCB1 PPP3CA PPP3CB PPT1 PRKCE PRKCI PSMD8 RAB27B RAB3A RASGRP1 SCAMP5 SCN4B SNCA SNX4 STXBP1 STXBP5 STXBP5L SYNGR3 SYNJ1 THY1 UGCG UNC13A VSNL1 YWHAB YWHAG YWHAH YWHAZ
AKAP5 CACNA2D1 CACNB1 CACNB2 CACNB4 CAMK2A CAMK2B CAMK2D CASQ1 FGF14 GNB5 HOMER1 JPH1 MYO5A PRKCE SLC8A1 SNCA THY1 TSPAN13
AKAP5 AMIGO1 ATP8A2 BCL11A BMPR2 CAMK1D CAMK2B CDC42 CDKL5 CPNE5 ELAVL4 ENC1 EPHA4 FIG4 FZD3 GSK3B L1CAM MAP2K1 MAPK9 MEF2C NAP1L2 NDRG4 NEFL NEGR1 NPTN OLFM1 PACSIN1 PAK3 PIN1 PRKCI RIMS1 ROBO2 SLIT2 STMN2 SYT1 SYT4 UNC13A
ACTN2 AKAP5 BAG4 CAMK2D CAMK4 CASQ1 CDC42 CDK5 CHRM1 DNAJC27 EHD2 EPT1 ERLEC1 FBXW7 G3BP2 GSK3B HPCA MAP2K1 NDRG4 NEFH PKIA PPP3CA PPP3CB PRKCE PSMD8 REEP1 SLC8A1 SNCA SNX4 THY1 UGCG VAMP4 VPS35 YWHAB YWHAG YWHAH YWHAZ
ATP8A2 CAMK2B FGF12 FGF14 GLRB GRIN2B KCNAB2 MYH10 NEFL NRXN1 SCN1A SCN8A UCHL1
AKAP5 CHRM3 ENY2 EPHA5 ITPR1 KCNC2 MYO5A NRXN1 OXCT1 PCLO PPP3CA PPP3CB PRKAR2B PRKCE PTPRN SLC25A4 SNAP25 STXBP1 STXBP5L SYBU SYT5 VSNL1
DPP6 KCNA2 KCND2 SCN1A SCN2A SCN8A
ACTN2 AP1AR ARPC5L BAG4 CAMK2B CDK5 DHX36 DNM1L DSTN EPT1 FBXW7 GSK3B HK1 MLLT11 MOAP1 NAP1L2 PFN2 PLCB1 PPM1E PRKCE PSMD8 RALB RTF1 STMN2 STOML2 UBE2N UGCG WASF1 YWHAB YWHAG YWHAH YWHAZ
NDRG4 NSF RAB27B RAB3A RAB3C RALB SNAP25 STXBP1 UNC13A VPS33B
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0006955 7.83E-22 12.6355337 6.5448505 38 394
GO:0002376 2.63E-18 9.01786352 11.0465116 43 665
GO:0002684 1.44E-17 12.1829457 4.03654485 28 243
GO:0006952 1.55E-16 8.81990521 7.59136213 35 457
GO:0006954 8.99E-16 14.0403944 2.54152824 22 153
GO:0002682 3.09E-15 8.43896976 6.77740864 32 408
GO:0045321 6.88E-15 12.5507991 2.79069767 22 168
GO:0002274 1.84E-14 28.5277778 0.83056478 14 50
GO:0002252 1.87E-14 11.1653216 3.27242525 23 197
GO:0002443 3.86E-13 21.7925532 1.01328904 14 61
GO:0001775 6.90E-13 8.75760403 4.26910299 24 257
GO:0050776 8.93E-13 8.63964628 4.31893688 24 260
GO:0050778 2.62E-12 10.1579618 2.94019934 20 177
GO:0002694 1.68E-11 13.8545455 1.57807309 15 95
GO:0002507 1.69E-11 Inf 0.09966777 6 6
GO:0002703 1.91E-11 34.3666667 0.49833887 10 30
GO:0045087 3.57E-11 7.40135773 4.65116279 23 280
GO:0050865 5.63E-11 12.5702479 1.71096346 15 103
GO:0002699 1.09E-10 27.46 0.58139535 10 35
GO:0006950 1.47E-10 4.82735264 17.7906977 43 1071
GO:0046649 2.88E-10 10.0217865 2.24252492 16 135
GO:0002695 3.06E-10 32.0319241 0.46511628 9 28
GO:0002886 4.08E-10 76.6296296 0.21594684 7 13
GO:0002449 4.72E-10 22.8555556 0.66445183 10 40
GO:0002263 5.20E-10 18.2090395 0.88039867 11 53
GO:0002366 5.20E-10 18.2090395 0.88039867 11 53
GO:0002460 7.98E-10 21.4166667 0.69767442 10 42
GO:0032945 8.05E-10 65.6666667 0.23255814 7 14
GO:0050672 8.05E-10 65.6666667 0.23255814 7 14
GO:0006959 1.18E-09 26.4354954 0.53156146 9 32
GO:0002250 1.45E-09 16.2520736 0.96345515 11 58
GO:0050866 1.60E-09 25.3278689 0.54817276 9 33
GO:0002253 1.73E-09 8.73202614 2.52491694 16 152
GO:0002275 2.29E-09 33.2903226 0.3986711 8 24
GO:0070664 2.61E-09 51.0493827 0.26578073 7 16
GO:0042110 5.34E-09 10.6354104 1.66112957 13 100
GO:0070489 5.34E-09 10.6354104 1.66112957 13 100
GO:0071593 5.34E-09 10.6354104 1.66112957 13 100
GO:0050900 7.73E-09 10.2732943 1.71096346 13 103
GO:0050670 8.11E-09 20.2327869 0.64784053 9 39
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GO:0046651 9.15E-09 15.8953488 0.88039867 10 53
GO:0070486 9.83E-09 10.0450038 1.74418605 13 105
GO:0032944 1.03E-08 19.575357 0.66445183 9 40
GO:0032943 1.11E-08 15.530303 0.89700997 10 54
GO:0031347 1.26E-08 6.98258345 3.30564784 17 199
GO:0033006 1.44E-08 64.65625 0.19933555 6 12
GO:0043304 1.44E-08 64.65625 0.19933555 6 12
GO:0002683 1.45E-08 10.9278997 1.47840532 12 89
GO:0070663 2.05E-08 17.8351013 0.71428571 9 43
GO:0070661 2.29E-08 14.2222222 0.96345515 10 58
GO:0048584 2.38E-08 4.45887446 9.41860465 28 567
GO:0043300 2.65E-08 55.40625 0.21594684 6 13
GO:0007159 2.72E-08 9.12958138 1.89368771 13 114
GO:0001817 3.36E-08 8.94787941 1.9269103 13 116
GO:0002697 4.42E-08 9.76263031 1.62790698 12 98
GO:0002521 5.08E-08 8.60485325 1.99335548 13 120
GO:0016064 5.11E-08 28.6666667 0.3820598 7 23
GO:0019724 7.12E-08 26.9738562 0.3986711 7 24
GO:0033003 7.52E-08 43.0729167 0.24916944 6 15
GO:0002696 8.35E-08 12.1666667 1.09634551 10 66
GO:0009617 9.70E-08 9.01223582 1.74418605 12 105
GO:0002444 9.76E-08 25.4691358 0.41528239 7 25
GO:0051250 9.76E-08 25.4691358 0.41528239 7 25
GO:0032101 1.04E-07 5.9490922 3.80398671 17 229
GO:0050867 1.12E-07 11.7413793 1.12956811 10 68
GO:0009611 1.16E-07 5.10697674 5.33222591 20 321
GO:0030595 1.19E-07 14.0712924 0.86378738 9 52
GO:1903305 1.19E-07 38.75625 0.26578073 6 16
GO:0002520 1.32E-07 6.20027435 3.40531561 16 205
GO:0034109 1.33E-07 7.84990253 2.15946844 13 130
GO:0050896 1.66E-07 4.32502667 37.2923588 58 2245
GO:0001816 2.28E-07 7.45585508 2.25913621 13 136
GO:0002279 2.68E-07 32.28125 0.29900332 6 18
GO:0002706 2.68E-07 32.28125 0.29900332 6 18
GO:0043303 2.68E-07 32.28125 0.29900332 6 18
GO:0002448 3.87E-07 29.7908654 0.31561462 6 19
GO:0048583 5.26E-07 3.43683703 16.8106312 36 1012
GO:0001819 5.42E-07 9.7 1.32890365 10 80
GO:0051249 6.10E-07 9.56103286 1.34551495 10 81
GO:0032418 1.02E-06 24.1875 0.3654485 6 22
GO:0045576 1.02E-06 24.1875 0.3654485 6 22
GO:0042098 1.20E-06 16.3333333 0.58139535 7 35
GO:0097028 1.27E-06 39.7692308 0.21594684 5 13
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GO:0043299 1.37E-06 22.7591912 0.3820598 6 23
GO:0050777 1.37E-06 22.7591912 0.3820598 6 23
GO:0006897 1.85E-06 5.63636364 3.15614618 14 190
GO:0002757 2.48E-06 6.43945469 2.34219269 12 141
GO:0048534 2.86E-06 5.41120219 3.27242525 14 197
GO:0002705 2.89E-06 31.8 0.24916944 5 15
GO:0032844 3.03E-06 6.96735719 1.97674419 11 119
GO:0060326 3.74E-06 8.84378014 1.27906977 9 77
GO:0048872 3.82E-06 10.5651613 0.96345515 8 58
GO:0071219 4.38E-06 13.0444444 0.69767442 7 42
GO:0002513 4.39E-06 Inf 0.04983389 3 3
GO:0002714 4.39E-06 Inf 0.04983389 3 3
GO:0002891 4.39E-06 Inf 0.04983389 3 3
GO:0043207 4.60E-06 5.17408377 3.40531561 14 205
GO:0051707 4.60E-06 5.17408377 3.40531561 14 205
GO:0001773 4.65E-06 62.7272727 0.13289037 4 8
GO:0002712 4.65E-06 62.7272727 0.13289037 4 8
GO:0002889 4.65E-06 62.7272727 0.13289037 4 8
GO:0042129 4.78E-06 17.5653409 0.46511628 6 28
GO:0050727 4.96E-06 10.1538462 0.99667774 8 60
GO:0002573 5.64E-06 9.95982958 1.01328904 8 61
GO:0001906 5.80E-06 26.4871795 0.28239203 5 17
GO:0009607 6.10E-06 5.03571429 3.48837209 14 210
GO:0016477 6.50E-06 3.95194156 6.24584718 19 376
GO:1902105 7.22E-06 9.59296188 1.04651163 8 63
GO:0033993 7.34E-06 4.66256451 4.05315615 15 244
GO:0050863 8.14E-06 9.41935484 1.06312292 8 64
GO:0071216 8.23E-06 11.6951567 0.7641196 7 46
GO:0097529 8.23E-06 11.6951567 0.7641196 7 46
GO:0002455 8.27E-06 50.169697 0.14950166 4 9
GO:0002708 8.27E-06 50.169697 0.14950166 4 9
GO:0051272 8.82E-06 6.88095238 1.79401993 10 108
GO:0045055 8.98E-06 15.44625 0.51495017 6 31
GO:1903706 9.47E-06 7.7928465 1.42857143 9 86
GO:0030098 1.03E-05 9.09010011 1.09634551 8 66
GO:0030097 1.04E-05 5.1116067 3.15614618 13 190
GO:0002822 1.06E-05 22.6923077 0.31561462 5 19
GO:0032845 1.10E-05 11.1192412 0.79734219 7 48
GO:0006909 1.15E-05 8.93384363 1.11295681 8 67
GO:1903037 1.15E-05 8.93384363 1.11295681 8 67
GO:0031349 1.32E-05 6.53883495 1.87707641 10 113
GO:0002821 1.36E-05 41.7979798 0.16611296 4 10
GO:0002824 1.36E-05 41.7979798 0.16611296 4 10
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GO:0048870 1.49E-05 3.70091572 6.61129568 19 398
GO:0051674 1.49E-05 3.70091572 6.61129568 19 398
GO:0016337 1.54E-05 4.90846682 3.27242525 13 197
GO:0034110 1.60E-05 8.49531738 1.1627907 8 70
GO:0002700 1.81E-05 19.8461538 0.34883721 5 21
GO:0002819 1.81E-05 19.8461538 0.34883721 5 21
GO:0009605 1.86E-05 3.05771131 12.1760797 27 733
GO:0002262 1.88E-05 13.3028017 0.58139535 6 35
GO:0008285 1.92E-05 4.7991788 3.33887043 13 201
GO:1903034 1.97E-05 7.04551591 1.56146179 9 94
GO:0006956 2.11E-05 35.8181818 0.18272425 4 11
GO:0042130 2.11E-05 35.8181818 0.18272425 4 11
GO:0032103 2.20E-05 8.09727047 1.21262458 8 73
GO:0042060 2.35E-05 4.41666667 3.92026578 14 236
GO:0040011 2.53E-05 3.20447235 9.50166113 23 572
GO:0002685 2.62E-05 12.4385081 0.61461794 6 37
GO:0051704 2.87E-05 3.24407083 8.88704319 22 535
GO:0080134 2.97E-05 3.61644709 6.31229236 18 380
GO:0060627 3.03E-05 5.33220339 2.50830565 11 151
GO:0030099 3.53E-05 6.4982181 1.67774086 9 101
GO:0032496 3.94E-05 7.40208996 1.31229236 8 79
GO:0030335 4.13E-05 6.35681897 1.71096346 9 103
GO:2000147 4.13E-05 6.35681897 1.71096346 9 103
GO:0098602 4.14E-05 4.4277072 3.58803987 13 216
GO:0071222 4.16E-05 11.3327206 0.66445183 6 40
GO:0002237 4.32E-05 7.29749104 1.32890365 8 80
GO:0051251 4.42E-05 8.74358974 0.98006645 7 59
GO:0002702 4.46E-05 27.8451178 0.21594684 4 13
GO:0016192 4.64E-05 3.37464306 7.15946844 19 431
GO:0002286 6.17E-05 25.0545455 0.23255814 4 14
GO:0002532 6.17E-05 25.0545455 0.23255814 4 14
GO:0002718 6.17E-05 25.0545455 0.23255814 4 14
GO:0042116 6.17E-05 25.0545455 0.23255814 4 14
GO:0072376 6.17E-05 25.0545455 0.23255814 4 14
GO:0045088 6.48E-05 5.96655738 1.81063123 9 109
GO:0051239 6.58E-05 2.84349101 12.2757475 26 739
GO:0040017 7.48E-05 5.8466731 1.84385382 9 111
GO:0030334 7.58E-05 4.42758621 3.27242525 12 197
GO:0048518 7.91E-05 2.57175698 25.0996678 41 1511
GO:0002764 7.96E-05 4.40266963 3.28903654 12 198
GO:0002688 8.00E-05 13.7826087 0.46511628 5 28
GO:0001909 8.30E-05 22.7713499 0.24916944 4 15
GO:0042742 9.54E-05 13.2051282 0.48172757 5 29
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GO:0022407 0.00010942 6.31325301 1.51162791 8 91
GO:0034097 0.00012238 4.18992042 3.43853821 12 207
GO:2000145 0.00014048 4.12330199 3.48837209 12 210
GO:0050868 0.0001412 19.2587413 0.28239203 4 17
GO:0002888 0.00014653 46.3432836 0.11627907 3 7
GO:0010575 0.00014653 46.3432836 0.11627907 3 7
GO:0043011 0.00014653 46.3432836 0.11627907 3 7
GO:0050878 0.00014701 4.10154219 3.50498339 12 211
GO:0002285 0.00015564 11.7293447 0.53156146 5 32
GO:0002440 0.00015564 11.7293447 0.53156146 5 32
GO:0098609 0.00015859 3.82825088 4.08637874 13 246
GO:0051270 0.00016522 3.81091618 4.10299003 13 247
GO:0051716 0.00017534 2.49709756 31.7607973 47 1912
GO:0002367 0.00017928 17.8787879 0.29900332 4 18
GO:0032675 0.00017928 17.8787879 0.29900332 4 18
GO:1903038 0.00017928 17.8787879 0.29900332 4 18
GO:0045807 0.00018108 11.3076923 0.54817276 5 33
GO:0046849 0.00018108 11.3076923 0.54817276 5 33
GO:0007596 0.00018493 4.27951406 3.05647841 11 184
GO:0007599 0.00020354 4.22847458 3.089701 11 186
GO:0050817 0.00020354 4.22847458 3.089701 11 186
GO:0032635 0.00022425 16.6828283 0.31561462 4 19
GO:0006898 0.00022652 6.56199678 1.26245847 7 76
GO:0006958 0.00023165 37.0656716 0.13289037 3 8
GO:0010574 0.00023165 37.0656716 0.13289037 3 8
GO:0002429 0.0002612 5.49949066 1.71096346 8 103
GO:0001794 0.00027206 Inf 0.03322259 2 2
GO:0001796 0.00027206 Inf 0.03322259 2 2
GO:0001798 0.00027206 Inf 0.03322259 2 2
GO:0002445 0.00027206 Inf 0.03322259 2 2
GO:0002524 0.00027206 Inf 0.03322259 2 2
GO:0002883 0.00027206 Inf 0.03322259 2 2
GO:0002885 0.00027206 Inf 0.03322259 2 2
GO:0002887 0.00027206 Inf 0.03322259 2 2
GO:0002892 0.00027206 Inf 0.03322259 2 2
GO:0002894 0.00027206 Inf 0.03322259 2 2
GO:0007182 0.00027206 Inf 0.03322259 2 2
GO:0014900 0.00027206 Inf 0.03322259 2 2
GO:0033007 0.00027206 Inf 0.03322259 2 2
GO:0034756 0.00027206 Inf 0.03322259 2 2
GO:0043301 0.00027206 Inf 0.03322259 2 2
GO:0043305 0.00027206 Inf 0.03322259 2 2
GO:0045066 0.00027206 Inf 0.03322259 2 2
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GO:1903306 0.00027206 Inf 0.03322259 2 2
GO:0006928 0.00027311 2.71780936 10.2990033 22 620
GO:0002761 0.00027673 10.2059553 0.59800664 5 36
GO:0050864 0.00027682 15.6363636 0.33222591 4 20
GO:0070887 0.00027945 2.55655527 13.3554817 26 804
GO:0045637 0.00028541 7.67625 0.93023256 6 56
GO:0050920 0.00028541 7.67625 0.93023256 6 56
GO:0042127 0.00031764 3.01896274 6.89368771 17 415
GO:0051240 0.00033647 3.00226415 6.9269103 17 417
GO:0002690 0.00033768 14.7130125 0.34883721 4 21
GO:0030593 0.00033768 14.7130125 0.34883721 4 21
GO:0034103 0.00033768 14.7130125 0.34883721 4 21
GO:0034111 0.00033768 14.7130125 0.34883721 4 21
GO:1990266 0.00033768 14.7130125 0.34883721 4 21
GO:0002704 0.00034334 30.880597 0.14950166 3 9
GO:0010573 0.00034334 30.880597 0.14950166 3 9
GO:0030851 0.00034334 30.880597 0.14950166 3 9
GO:0036314 0.00034334 30.880597 0.14950166 3 9
GO:0045646 0.00034334 30.880597 0.14950166 3 9
GO:0070723 0.00034334 30.880597 0.14950166 3 9
GO:0030100 0.00034662 7.37740385 0.96345515 6 58
GO:0034142 0.00040662 9.29864253 0.64784053 5 39
GO:0045766 0.00040662 9.29864253 0.64784053 5 39
GO:0050921 0.00040662 9.29864253 0.64784053 5 39
GO:0001776 0.00040758 13.8922559 0.3654485 4 22
GO:0002698 0.00040758 13.8922559 0.3654485 4 22
GO:0098542 0.00041031 5.11321948 1.82724252 8 110
GO:0040012 0.00041961 3.62068966 3.92026578 12 236
GO:0001818 0.00045877 9.03076923 0.66445183 5 40
GO:0002920 0.00048466 26.4626866 0.16611296 3 10
GO:0002687 0.00048724 13.1578947 0.3820598 4 23
GO:0045453 0.00048724 13.1578947 0.3820598 4 23
GO:0002758 0.00048807 5.71729958 1.42857143 7 86
GO:1901700 0.00050688 2.80650888 7.85714286 18 473
GO:0007155 0.00051151 2.88215504 7.17607973 17 432
GO:0022610 0.00051151 2.88215504 7.17607973 17 432
GO:0032386 0.00051283 4.04471545 2.89036545 10 174
GO:0034341 0.00051581 8.77777778 0.68106312 5 41
GO:1904018 0.00051581 8.77777778 0.68106312 5 41
GO:0002218 0.00052383 5.64444444 1.44518272 7 87
GO:0050707 0.0005774 12.4969697 0.3986711 4 24
GO:0050730 0.00059368 6.60452586 1.06312292 6 64
GO:0010039 0.00065849 23.1492537 0.18272425 3 11
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GO:0030155 0.00067079 3.89607843 2.99003322 10 180
GO:0071621 0.00067882 11.8989899 0.41528239 4 25
GO:0097530 0.00067882 11.8989899 0.41528239 4 25
GO:0070372 0.00070093 6.38125 1.09634551 6 66
GO:0030217 0.00071921 8.09664694 0.73089701 5 44
GO:0048520 0.00071921 8.09664694 0.73089701 5 44
GO:0045765 0.00075989 6.27510246 1.11295681 6 67
GO:0045089 0.0007848 5.24289406 1.5448505 7 93
GO:0042590 0.00079226 11.3553719 0.43189369 4 26
GO:0048661 0.00079226 11.3553719 0.43189369 4 26
GO:0007565 0.00079878 7.89230769 0.74750831 5 45
GO:0002246 0.00080739 121.852941 0.04983389 2 3
GO:0002281 0.00080739 121.852941 0.04983389 2 3
GO:0002438 0.00080739 121.852941 0.04983389 2 3
GO:0002861 0.00080739 121.852941 0.04983389 2 3
GO:0002863 0.00080739 121.852941 0.04983389 2 3
GO:0002864 0.00080739 121.852941 0.04983389 2 3
GO:0002866 0.00080739 121.852941 0.04983389 2 3
GO:0019372 0.00080739 121.852941 0.04983389 2 3
GO:0030853 0.00080739 121.852941 0.04983389 2 3
GO:0030889 0.00080739 121.852941 0.04983389 2 3
GO:0032740 0.00080739 121.852941 0.04983389 2 3
GO:0033004 0.00080739 121.852941 0.04983389 2 3
GO:0090594 0.00080739 121.852941 0.04983389 2 3
GO:2001300 0.00080739 121.852941 0.04983389 2 3
GO:0051241 0.00082033 3.17165215 4.83388704 13 291
GO:0007166 0.00084169 2.36975858 13.4883721 25 812
GO:0030225 0.00086756 20.5721393 0.19933555 3 12
GO:0061082 0.00086756 20.5721393 0.19933555 3 12
GO:0030168 0.00089162 5.12121212 1.57807309 7 95
GO:0042221 0.0009059 2.22709809 19.4186047 32 1169
GO:0048585 0.00090997 2.89304813 6.17940199 15 372
GO:0008284 0.00093066 3.47521889 3.68770764 11 222
GO:0070371 0.00096007 5.9765625 1.1627907 6 70
GO:0002224 0.00097744 7.51282051 0.7807309 5 47
GO:0050870 0.00097744 7.51282051 0.7807309 5 47
GO:1901342 0.00103511 5.88317308 1.17940199 6 71
GO:0007259 0.00105821 10.4040404 0.46511628 4 28
GO:0034101 0.00105821 10.4040404 0.46511628 4 28
GO:0032722 0.00111445 18.5104478 0.21594684 3 13
GO:0032755 0.00111445 18.5104478 0.21594684 3 13
GO:0032760 0.00111445 18.5104478 0.21594684 3 13
GO:0060443 0.00111445 18.5104478 0.21594684 3 13
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GO:1903557 0.00111445 18.5104478 0.21594684 3 13
GO:0032879 0.00113711 2.33816425 12.9568106 24 780
GO:0034112 0.00118427 7.16783217 0.81395349 5 49
GO:1903039 0.00118427 7.16783217 0.81395349 5 49
GO:0006935 0.00119731 3.03097399 5.03322259 13 303
GO:0042330 0.00119731 3.03097399 5.03322259 13 303
GO:0048771 0.00129907 7.00683761 0.83056478 5 50
GO:0002526 0.00138138 9.5990676 0.49833887 4 30
GO:0022408 0.00138138 9.5990676 0.49833887 4 30
GO:0045619 0.00138138 9.5990676 0.49833887 4 30
GO:0017157 0.00138138 5.53668478 1.24584718 6 75
GO:0050795 0.00138138 5.53668478 1.24584718 6 75
GO:0002762 0.00140157 16.8236092 0.23255814 3 14
GO:0002221 0.00155311 6.70540098 0.86378738 5 52
GO:0002431 0.00156632 9.24130191 0.51495017 4 31
GO:0034134 0.00156632 9.24130191 0.51495017 4 31
GO:0038094 0.00156632 9.24130191 0.51495017 4 31
GO:0002283 0.00159742 60.9117647 0.06644518 2 4
GO:0002349 0.00159742 60.9117647 0.06644518 2 4
GO:0002441 0.00159742 60.9117647 0.06644518 2 4
GO:0002553 0.00159742 60.9117647 0.06644518 2 4
GO:0006957 0.00159742 60.9117647 0.06644518 2 4
GO:0032627 0.00159742 60.9117647 0.06644518 2 4
GO:0032667 0.00159742 60.9117647 0.06644518 2 4
GO:0032763 0.00159742 60.9117647 0.06644518 2 4
GO:0034122 0.00159742 60.9117647 0.06644518 2 4
GO:0060391 0.00159742 60.9117647 0.06644518 2 4
GO:0070391 0.00159742 60.9117647 0.06644518 2 4
GO:0071223 0.00159742 60.9117647 0.06644518 2 4
GO:0071281 0.00159742 60.9117647 0.06644518 2 4
GO:0071624 0.00159742 60.9117647 0.06644518 2 4
GO:0090023 0.00159742 60.9117647 0.06644518 2 4
GO:1902624 0.00159742 60.9117647 0.06644518 2 4
GO:0045124 0.0017312 15.4179104 0.24916944 3 15
GO:0050715 0.0017312 15.4179104 0.24916944 3 15
GO:0002474 0.00176785 8.90909091 0.53156146 4 32
GO:0050663 0.00176785 8.90909091 0.53156146 4 32
GO:1903532 0.00181007 5.22816781 1.31229236 6 79
GO:1903530 0.00182478 3.37521368 3.40531561 10 205
GO:1901701 0.00197276 2.85050574 5.31561462 13 320
GO:0048660 0.00198671 8.59979101 0.54817276 4 33
GO:0008283 0.00208097 2.43920836 8.8538206 18 533
GO:0002260 0.00210547 14.228473 0.26578073 3 16
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GO:0050764 0.00210547 14.228473 0.26578073 3 16
GO:0044706 0.00216852 6.173454 0.93023256 5 56
GO:0052548 0.00219287 5.01809211 1.36212625 6 82
GO:0001525 0.0022008 3.86133847 2.35880399 8 142
GO:0001894 0.00234676 6.05325444 0.94684385 5 57
GO:0007162 0.00234676 6.05325444 0.94684385 5 57
GO:0048659 0.00247944 8.04105572 0.58139535 4 35
GO:0032642 0.00252638 13.2089552 0.28239203 3 17
GO:2000106 0.00252638 13.2089552 0.28239203 3 17
GO:0001774 0.00263378 40.5980392 0.08305648 2 5
GO:0002639 0.00263378 40.5980392 0.08305648 2 5
GO:0002675 0.00263378 40.5980392 0.08305648 2 5
GO:0015684 0.00263378 40.5980392 0.08305648 2 5
GO:0032660 0.00263378 40.5980392 0.08305648 2 5
GO:0045577 0.00263378 40.5980392 0.08305648 2 5
GO:0045779 0.00263378 40.5980392 0.08305648 2 5
GO:0050855 0.00263378 40.5980392 0.08305648 2 5
GO:0060397 0.00263378 40.5980392 0.08305648 2 5
GO:0060341 0.00274862 2.63579387 6.19601329 14 373
GO:0071345 0.00274899 3.40716737 3.00664452 9 181
GO:0071346 0.00275478 7.78787879 0.59800664 4 36
GO:1902107 0.00275478 7.78787879 0.59800664 4 36
GO:0022603 0.00280194 2.84427537 4.86710963 12 293
GO:1902533 0.00288272 2.83345561 4.88372093 12 294
GO:0006915 0.00290358 2.35528031 9.11960133 18 549
GO:0052547 0.0029632 4.7025463 1.44518272 6 87
GO:0002088 0.0029958 12.3253731 0.29900332 3 18
GO:0019369 0.0029958 12.3253731 0.29900332 3 18
GO:0046456 0.0029958 12.3253731 0.29900332 3 18
GO:1901570 0.0029958 12.3253731 0.29900332 3 18
GO:0002576 0.0030504 7.55004591 0.61461794 4 37
GO:1903036 0.0030504 7.55004591 0.61461794 4 37
GO:0051047 0.00313892 4.64405488 1.46179402 6 88
GO:0022409 0.00316779 5.61538462 1.01328904 5 61
GO:0051046 0.00318088 3.10663507 3.67109635 10 221
GO:0007165 0.00318927 1.98938832 26.3621262 38 1587
GO:0012501 0.00321123 2.33008037 9.20265781 18 554
GO:2000026 0.00334633 2.36994882 8.48837209 17 511
GO:0030336 0.00340184 5.51551957 1.02990033 5 62
GO:0048002 0.00340184 5.51551957 1.02990033 5 62
GO:0023056 0.00351236 2.41419344 7.79069767 16 469
GO:0032602 0.00351547 11.5522388 0.31561462 3 19
GO:0032680 0.00351547 11.5522388 0.31561462 3 19
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GO:0046850 0.00351547 11.5522388 0.31561462 3 19
GO:0060389 0.00351547 11.5522388 0.31561462 3 19
GO:1903555 0.00351547 11.5522388 0.31561462 3 19
GO:0009743 0.00390696 5.32594524 1.06312292 5 64
GO:0010647 0.0039082 2.38460294 7.87375415 16 474
GO:0001821 0.0039083 30.4411765 0.09966777 2 6
GO:0001913 0.0039083 30.4411765 0.09966777 2 6
GO:0002719 0.0039083 30.4411765 0.09966777 2 6
GO:0030852 0.0039083 30.4411765 0.09966777 2 6
GO:0032620 0.0039083 30.4411765 0.09966777 2 6
GO:0032762 0.0039083 30.4411765 0.09966777 2 6
GO:0033008 0.0039083 30.4411765 0.09966777 2 6
GO:0042119 0.0039083 30.4411765 0.09966777 2 6
GO:0042554 0.0039083 30.4411765 0.09966777 2 6
GO:0043306 0.0039083 30.4411765 0.09966777 2 6
GO:0050832 0.0039083 30.4411765 0.09966777 2 6
GO:0051608 0.0039083 30.4411765 0.09966777 2 6
GO:0060390 0.0039083 30.4411765 0.09966777 2 6
GO:0060396 0.0039083 30.4411765 0.09966777 2 6
GO:0072678 0.0039083 30.4411765 0.09966777 2 6
GO:0050714 0.00406609 6.91582492 0.66445183 4 40
GO:0070374 0.00406609 6.91582492 0.66445183 4 40
GO:0051050 0.00407522 2.8315678 4.43521595 11 267
GO:0032640 0.004087 10.8700615 0.33222591 3 20
GO:0045621 0.004087 10.8700615 0.33222591 3 20
GO:0071706 0.004087 10.8700615 0.33222591 3 20
GO:1902106 0.004087 10.8700615 0.33222591 3 20
GO:0006887 0.00427298 3.43569892 2.62458472 8 158
GO:0050793 0.00434455 2.17791602 11.013289 20 663
GO:1903708 0.0044499 6.72727273 0.68106312 4 41
GO:2000146 0.00446381 5.14880202 1.09634551 5 66
GO:0050729 0.00471188 10.2636816 0.34883721 3 21
GO:0051279 0.00471188 10.2636816 0.34883721 3 21
GO:0051246 0.0048255 2.12315271 11.910299 21 717
GO:0050731 0.00485747 6.54864434 0.69767442 4 42
GO:0042592 0.00493724 2.38028169 7.3255814 15 441
GO:0019882 0.0050752 4.98290598 1.12956811 5 68
GO:0018108 0.00509173 4.17548077 1.61129568 6 97
GO:0018212 0.00535381 4.12907609 1.62790698 6 98
GO:0032388 0.00535381 4.12907609 1.62790698 6 98
GO:0032880 0.00538843 2.71810883 4.6013289 11 277
GO:0006636 0.00539151 9.72113119 0.3654485 3 22
GO:0030512 0.00539151 9.72113119 0.3654485 3 22
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GO:0071887 0.00539151 9.72113119 0.3654485 3 22
GO:1903845 0.00539151 9.72113119 0.3654485 3 22
GO:2000177 0.00539151 9.72113119 0.3654485 3 22
GO:0002228 0.00541301 24.3470588 0.11627907 2 7
GO:0002701 0.00541301 24.3470588 0.11627907 2 7
GO:0002720 0.00541301 24.3470588 0.11627907 2 7
GO:0008354 0.00541301 24.3470588 0.11627907 2 7
GO:0009620 0.00541301 24.3470588 0.11627907 2 7
GO:0032733 0.00541301 24.3470588 0.11627907 2 7
GO:0033005 0.00541301 24.3470588 0.11627907 2 7
GO:0034121 0.00541301 24.3470588 0.11627907 2 7
GO:0036230 0.00541301 24.3470588 0.11627907 2 7
GO:0042267 0.00541301 24.3470588 0.11627907 2 7
GO:0043302 0.00541301 24.3470588 0.11627907 2 7
GO:0046851 0.00541301 24.3470588 0.11627907 2 7
GO:0050869 0.00541301 24.3470588 0.11627907 2 7
GO:0071378 0.00541301 24.3470588 0.11627907 2 7
GO:0090022 0.00541301 24.3470588 0.11627907 2 7
GO:1902622 0.00541301 24.3470588 0.11627907 2 7
GO:2000108 0.00541301 24.3470588 0.11627907 2 7
GO:0002768 0.00596882 3.23392169 2.77408638 8 167
GO:0048514 0.00596882 3.23392169 2.77408638 8 167
GO:0045670 0.00612715 9.23283582 0.3820598 3 23
GO:1903725 0.00612715 9.23283582 0.3820598 3 23
GO:0042113 0.00622917 6.06504065 0.74750831 4 45
GO:0009991 0.00628321 2.97189696 3.40531561 9 205
GO:0008219 0.00645664 2.15726943 9.81727575 18 591
GO:0016265 0.00645664 2.15726943 9.81727575 18 591
GO:0051271 0.00647276 4.68082664 1.19601329 5 72
GO:0007154 0.00658156 1.88009788 31.2458472 42 1881
GO:0009967 0.00662045 2.35957179 6.82724252 14 411
GO:0019221 0.00687289 3.45822567 2.25913621 7 136
GO:1903076 0.00691997 8.79104478 0.3986711 3 24
GO:1904375 0.00691997 8.79104478 0.3986711 3 24
GO:0045785 0.00713946 3.87053571 1.72757475 6 104
GO:0051222 0.00713946 3.87053571 1.72757475 6 104
GO:0001910 0.00714012 20.2843137 0.13289037 2 8
GO:0002292 0.00714012 20.2843137 0.13289037 2 8
GO:0002437 0.00714012 20.2843137 0.13289037 2 8
GO:0002637 0.00714012 20.2843137 0.13289037 2 8
GO:0002707 0.00714012 20.2843137 0.13289037 2 8
GO:0010543 0.00714012 20.2843137 0.13289037 2 8
GO:0019370 0.00714012 20.2843137 0.13289037 2 8
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GO:0031341 0.00714012 20.2843137 0.13289037 2 8
GO:0034104 0.00714012 20.2843137 0.13289037 2 8
GO:0045730 0.00714012 20.2843137 0.13289037 2 8
GO:2001267 0.00714012 20.2843137 0.13289037 2 8
GO:2001269 0.00714012 20.2843137 0.13289037 2 8
GO:0044700 0.00724788 1.86108595 30.3986711 41 1830
GO:0023052 0.00741343 1.85742891 30.4318937 41 1832
GO:0002479 0.00777104 8.38941655 0.41528239 3 25
GO:0030218 0.00777104 8.38941655 0.41528239 3 25
GO:0051223 0.00803035 2.84956606 3.53820598 9 213
GO:0051130 0.00805477 2.45577211 5.54817276 12 334
GO:0051701 0.00842878 5.52053872 0.81395349 4 49
GO:0097191 0.00857548 4.35042735 1.27906977 5 77
GO:0010033 0.0085846 1.95390925 14.1694352 23 853
GO:0010522 0.00868132 8.02271252 0.43189369 3 26
GO:0030879 0.00868132 8.02271252 0.43189369 3 26
GO:0045638 0.00868132 8.02271252 0.43189369 3 26
GO:0042981 0.00885556 2.27068127 7.05980066 14 425
GO:0032026 0.00908206 17.3823529 0.14950166 2 9
GO:0048662 0.00908206 17.3823529 0.14950166 2 9
GO:0050798 0.00908206 17.3823529 0.14950166 2 9
GO:0050853 0.00908206 17.3823529 0.14950166 2 9
GO:0060603 0.00908206 17.3823529 0.14950166 2 9
GO:0070228 0.00908206 17.3823529 0.14950166 2 9
GO:0090025 0.00908206 17.3823529 0.14950166 2 9
GO:1903307 0.00908206 17.3823529 0.14950166 2 9
GO:0040013 0.00953575 4.23076923 1.31229236 5 79
GO:0060249 0.00953575 4.23076923 1.31229236 5 79
GO:0043067 0.00959445 2.24638554 7.12624585 14 429
GO:1903729 0.00965167 7.68656716 0.44850498 3 27
GO:0023057 0.00966694 2.39122257 5.68106312 12 342
GO:0009968 0.00969583 2.48695091 4.9833887 11 300
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Term Genes padjust
immune responseAIF1 APBB1IP ARHGDIB B2M C1QB C1QC C3 C3AR1 CD14 CD37 CSF1R CTSC CX3CR1 CXCL16 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IGSF6 INPP5D ITGB2 LCP1 LGALS9 LST1 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 ST6GAL1 TGFB1 TREM2 TYROBP VAMP8 VSIG42.19E-18
immune system processAIF1 APBB1IP ARHGDIB B2M C1QB C1QC C3 C3AR1 CD14 CD37 CSF1R CTSC CX3CR1 CXCL16 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IGSF6 INPP5D ITGB2 LCP1 LGALS9 LST1 LYN MYD88 OLR1 PIK3AP1 PSMB9 PTPN6 RAC2 SPI1 ST6GAL1 TGFB1 TGFBR1 TGFBR2 TMEM39A TREM2 TYROBP VAMP8 VSIG43.68E-15
positive regulation of immune system processAIF1 B2M C1QB C1QC C3 C3AR1 CD14 CD37 CSF1R FCER1G FCGR2A FCGR3A HAMP HMOX1 INPP5D ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 TGFB1 TGFBR2 TREM2 VAMP8 VSIG4.34E-14
defense responseAIF1 ALOX5 AOAH B2M C1QB C1QC C3 C3AR1 CD14 CD37 CSF1R CX3CR1 CXCL16 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 ITGB2 LGALS9 LYN MYD88 OLR1 PIK3AP1 PSMB9 PTPN6 SERPINA1 STAB1 TGFB1 TMEM39A TREM2 TYROBP VAMP8 VSIG41.08E-13
inflammatory responseAIF1 ALOX5 AOAH C3 C3AR1 CD14 CSF1R CX3CR1 CYBB FCER1G HAMP HMOX1 ITGB2 LGALS9 LYN MYD88 OLR1 PIK3AP1 SERPINA1 STAB1 TGFB1 VAMP85.03E-13
regulation of immune system processAIF1 B2M C1QB C1QC C3 C3AR1 CD14 CD37 CSF1R FCER1G FCGR2A FCGR3A HAMP HMOX1 INPP5D ITGB2 LGALS9 LST1 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 SPI1 TGFB1 TGFBR2 TMEM39A TREM2 TYROBP VAMP8 VSIG4.44E-12
leukocyte activationAIF1 APBB1IP B2M CD37 CX3CR1 FCER1G HAMP HMOX1 INPP5D ITGB2 LCP1 LGALS9 LST1 LYN PTPN6 RAC2 SPI1 TGFB1 TGFBR2 TYROBP VAMP8 VSIG42.75E-12
myeloid leukocyte activationAIF1 CD37 CX3CR1 FCER1G HAMP HMOX1 LGALS9 LYN RAC2 SPI1 TGFB1 TGFBR2 TYROBP VAMP85.82E- 2
immune effector processAPBB1IP B2M C1QB C1QC C3 CD37 CTSC CX3CR1 FCER1G FCGR2A FCGR3A HMOX1 INPP5D LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TMEM39A TYROBP VAMP8 VSIG45.82E-12
leukocyte mediated immunityB2M C1QB C1QC C3 CTSC FCER1G HMOX1 INPP5D LGALS9 LYN PTPN6 RAC2 TGFB1 VAMP81.08E-10
cell activationAIF1 APBB1IP B2M CD37 CX3CR1 FCER1G HAMP HMOX1 INPP5D ITGB2 LCP1 LGALS9 LST1 LYN PTPN6 RAC2 SERPINA1 SPI1 TGFB1 TGFBR1 TGFBR2 TYROBP VAMP8 VSIG41.76E-10
regulation of immune responseB2M C1QB C1QC C3 C3AR1 CD14 CD37 FCER1G FCGR2A FCGR3A HMOX1 INPP5D ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 TGFB1 TYROBP VAMP8 VSIG42.08E-10
positive regulation of immune responseB2M C1QB C1QC C3 C3AR1 CD14 FCER1G FCGR2A FCGR3A INPP5D ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 TGFB1 VAMP8 VSIG45.65E-10
regulation of leukocyte activationAIF1 CD37 FCER1G HAMP HMOX1 INPP5D LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 TGFBR2 VAMP8 VSIG43.16E-09
tolerance inductionC3 C3AR1 LGALS9 LYN TGFB1 TGFBR23.16E-09
regulation of leukocyte mediated immunityB2M C3 FCER1G HMOX1 LGALS9 LYN PTPN6 RAC2 TGFB1 VAMP83.33E-09
innate immune responseAIF1 B2M C1QB C1QC C3 CD14 CSF1R CXCL16 CYBB FCER1G FCGR2A FCGR3A ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 TGFB1 TREM2 TYROBP VSIG45.88E-09
regulation of cell activationAIF1 CD37 FCER1G HAMP HMOX1 INPP5D LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 TGFBR2 VAMP8 VSIG48.75E-09
positive regulation of immune effector processB2M C3 CD37 FCER1G HMOX1 LGALS9 LYN RAC2 TGFB1 VAMP81.61E-08
response to stressAIF1 ALOX5 AOAH APBB1IP B2M C1QB C1QC C3 C3AR1 CD14 CD37 CSF1R CX3CR1 CXCL16 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IDH1 INPP5D ITGB2 LGALS9 LYN MYD88 OLR1 PIK3AP1 PSMB9 PTPN6 RAC2 SERPINA1 STAB1 TGFB1 TGFBR1 TGFBR2 TMEM39A TMX1 TREM2 TYROBP UCP2 VAMP8 VSIG42.06E-08
lymphocyte activationAIF1 APBB1IP B2M FCER1G INPP5D ITGB2 LCP1 LGALS9 LST1 LYN PTPN6 RAC2 SPI1 TGFB1 TGFBR2 VSIG43.84E-08
negative regulation of leukocyte activationCD37 HMOX1 INPP5D LGALS9 LST1 LYN PTPN6 TGFB1 VSIG43.89E-08
regulation of myeloid leukocyte mediated immunityC3 FCER1G HMOX1 LGALS9 LYN RAC2 VAMP84.96E-08
lymphocyte mediated immunityB2M C1QB C1QC C3 CTSC FCER1G INPP5D LGALS9 PTPN6 TGFB15.50E-08
cell activation involved in immune responseAPBB1IP CX3CR1 FCER1G HMOX1 LCP1 LGALS9 LYN RAC2 TGFB1 TYROBP VAMP85.59E-08
leukocyte activation involved in immune responseAPBB1IP CX3CR1 FCER1G HMOX1 LCP1 LGALS9 LYN RAC2 TGFB1 TYROBP VAMP85.59E-08
adaptive immune response based on somatic recombination of immune receptors built from immunoglobulin superfamily domainsB2M C1QB C1QC C3 C3AR1 CTSC FCER1G INPP5D PTPN6 TGFB17.77E-08
negative regulation of mononuclear cell proliferationINPP5D LGALS9 LST1 LYN PTPN6 TGFB1 VSIG47.77E-08
negative regulation of lymphocyte proliferationINPP5D LGALS9 LST1 LYN PTPN6 TGFB1 VSIG47.77E-08
humoral immune responseB2M C1QB C1QC C3 CD37 PTPN6 ST6GAL1 TREM2 VSIG41.10E-07
adaptive immune responseB2M C1QB C1QC C3 C3AR1 CTSC FCER1G INPP5D LYN PTPN6 TGFB11.31E-07
negative regulation of cell activationCD37 HMOX1 INPP5D LGALS9 LST1 LYN PTPN6 TGFB1 VSIG41.40E-07
activation of immune responseC1QB C1QC C3 C3AR1 CD14 FCER1G FCGR2A FCGR3A INPP5D ITGB2 LYN MYD88 PIK3AP1 PSMB9 PTPN6 VSIG41.47E-07
myeloid cell activation involved in immune responseCX3CR1 FCER1G HMOX1 LGALS9 LYN RAC2 TYROBP VAMP81.89E-07
negative regulation of leukocyte proliferationINPP5D LGALS9 LST1 LYN PTPN6 TGFB1 VSIG42.09E-07
T cell activationAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG43.93E-07
T cell aggregationAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG43.93E-07
lymphocyte aggregationAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG43.93E-07
leukocyte migrationAIF1 C3AR1 CX3CR1 CXCL16 FCER1G HMOX1 INPP5D ITGB2 LGALS9 LYN OLR1 PTPN6 RAC25.55E-07
regulation of lymphocyte proliferationAIF1 INPP5D LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 VSIG45.68E-07
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lymphocyte proliferationAIF1 INPP5D ITGB2 LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 VSIG46.25E-07
leukocyte aggregationAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG46.55E-07
regulation of mononuclear cell proliferationAIF1 INPP5D LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 VSIG46.72E-07
mononuclear cell proliferationAIF1 INPP5D ITGB2 LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 VSIG47.05E-07
regulation of defense responseB2M C3 CD14 CD37 CX3CR1 FCER1G HAMP ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 TGFB1 TMEM39A VAMP8.85E-07
regulation of mast cell activation involved in immune responseFCER1G HMOX1 LGALS9 LYN RAC2 VAMP88.47E-07
regulation of mast cell degranulationFCER1G HMOX1 LGALS9 LYN RAC2 VAMP88.47E-07
negative regulation of immune system processC1QC CD37 FCER1G HMOX1 INPP5D LGALS9 LST1 LYN PIK3AP1 PTPN6 TGFB1 VSIG48.47E-07
regulation of leukocyte proliferationAIF1 INPP5D LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 VSIG41.17E-06
leukocyte proliferationAIF1 INPP5D ITGB2 LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 VSIG41.28E-06
positive regulation of response to stimulusAIF1 B2M C1QB C1QC C3 C3AR1 CD14 CSF1R CTSC FCER1G FCGR2A FCGR3A HMOX1 INPP5D ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 TGFB1 TGFBR1 TGFBR2 TREM2 VAMP8 VSIG4.31E-06
regulation of leukocyte degranulationFCER1G HMOX1 LGALS9 LYN RAC2 VAMP81.43E-06
leukocyte cell-cell adhesionAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG41.43E-06
regulation of cytokine productionB2M C3 C3AR1 CD14 CSF1R FCER1G HMOX1 INPP5D LGALS9 LYN MYD88 TGFB1 VSIG4.74E-06
regulation of immune effector processB2M C3 CD37 FCER1G HMOX1 LGALS9 LYN PTPN6 RAC2 TGFB1 TMEM39A VAMP82.25E-06
leukocyte differentiationB2M C1QC CSF1R FCER1G INPP5D LGALS9 LYN PTPN6 SPI1 TGFB1 TGFBR2 TREM2 TYROBP2.51E-06
immunoglobulin mediated immune responseC1QB C1QC C3 FCER1G INPP5D PTPN6 TGFB12.51E-06
B cell mediated immunityC1QB C1QC C3 FCER1G INPP5D PTPN6 TGFB13.43E-06
regulation of mast cell activationFCER1G HMOX1 LGALS9 LYN RAC2 VAMP83.57E-06
positive regulation of leukocyte activationAIF1 FCER1G HAMP INPP5D LGALS9 LYN PTPN6 TGFB1 TGFBR2 VAMP83.89E-06
response to bacteriumB2M CD14 CX3CR1 CXCL16 FCER1G HAMP LGALS9 LYN MYD88 STAB1 TGFB1 TREM24.33E-0
myeloid leukocyte mediated immunityC3 FCER1G HMOX1 LGALS9 LYN RAC2 VAMP84.33E-06
negative regulation of lymphocyte activationINPP5D LGALS9 LST1 LYN PTPN6 TGFB1 VSIG44.33E-06
regulation of response to external stimulusAIF1 B2M C3 C3AR1 CD37 CX3CR1 FCER1G HAMP LGALS9 LYN MYD88 PIK3AP1 RAC2 TGFB1 TGFBR2 TMEM39A VAMP84.55E-06
positive regulation of cell activationAIF1 FCER1G HAMP INPP5D LGALS9 LYN PTPN6 TGFB1 TGFBR2 VAMP84.83E-06
response to woundingAIF1 APBB1IP C3 CX3CR1 FCER1G HAMP HMOX1 INPP5D ITGB2 LYN MYD88 OLR1 PIK3AP1 PTPN6 RAC2 SERPINA1 TGFB1 TGFBR1 TGFBR2 VAMP84.89E-06
leukocyte chemotaxisAIF1 C3AR1 CX3CR1 CXCL16 FCER1G ITGB2 LGALS9 LYN RAC24.89E-06
regulation of regulated secretory pathwayFCER1G HMOX1 LGALS9 LYN RAC2 VAMP84.89E-06
immune system developmentB2M C1QC C3 C3AR1 CSF1R FCER1G INPP5D LGALS9 LYN PTPN6 SPI1 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP5.34E-06
homotypic cell-cell adhesionAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG45.34E-06
response to stimulusAIF1 ALOX5 ALOX5AP AOAH APBB1IP ARHGDIB B2M C1QB C1QC C3 C3AR1 CD14 CD37 CD53 CSF1R CTSC CX3CR1 CXCL16 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IDH1 IGSF6 IL13RA1 INPP5D ITGB2 LCP1 LGALS9 LPAR5 LST1 LYN MYD88 OLR1 PIK3AP1 PSMB9 PTPN6 RAC2 RGS10 S100A11 SERPINA1 SLC2A5 SPI1 ST6GAL1 STAB1 TBXAS1 TGFB1 TGFBR1 TGFBR2 TMEM39A TMX1 TREM2 TYROBP UCP2 VAMP8 VSIG46.56E-06
cytokine productionB2M C3 C3AR1 CD14 CSF1R FCER1G HMOX1 INPP5D LGALS9 LYN MYD88 TGFB1 VSIG48.88E-06
mast cell activation involved in immune responseFCER1G HMOX1 LGALS9 LYN RAC2 VAMP81.00E-05
regulation of lymphocyte mediated immunityB2M C3 FCER1G LGALS9 PTPN6 TGFB11.00E-05
mast cell degranulationFCER1G HMOX1 LGALS9 LYN RAC2 VAMP81.00E-05
mast cell mediated immunityFCER1G HMOX1 LGALS9 LYN RAC2 VAMP81.43E-05
regulation of response to stimulusAIF1 ARHGDIB B2M C1QB C1QC C3 C3AR1 CD14 CD37 CSF1R CTSC CX3CR1 FCER1G FCGR2A FCGR3A HAMP HMOX1 INPP5D ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 RGS10 TGFB1 TGFBR1 TGFBR2 TMEM39A TREM2 TYROBP UCP2 VAMP8 VSIG41.9 E-05
positive regulation of cytokine productionB2M C3 C3AR1 CD14 CSF1R FCER1G HMOX1 LGALS9 MYD88 TGFB1.95E-05
regulation of lymphocyte activationAIF1 INPP5D LGALS9 LST1 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG42.16E-05
lysosome localizationFCER1G HMOX1 LGALS9 LYN RAC2 VAMP83.54E-05
mast cell activationFCER1G HMOX1 LGALS9 LYN RAC2 VAMP83.54E-05
T cell proliferationAIF1 ITGB2 LGALS9 PTPN6 RAC2 TGFB1 VSIG44.08E-05
dendritic cell differentiationLYN SPI1 TGFB1 TGFBR2 TREM24.29E-05
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leukocyte degranulationFCER1G HMOX1 LGALS9 LYN RAC2 VAMP84.50E-05
negative regulation of immune responseHMOX1 INPP5D LGALS9 LYN PTPN6 TGFB14.50E-05
endocytosis AIF1 B2M C3 CD14 CXCL16 FCER1G FCGR2A FCGR3A HAMP LYN OLR1 STAB1 TGFB1 TGFBR26.04E-05
immune response-activating signal transductionC3AR1 CD14 FCER1G FCGR2A FCGR3A INPP5D ITGB2 LYN MYD88 PIK3AP1 PSMB9 PTPN67.97E-05
hematopoietic or lymphoid organ developmentB2M C1QC CSF1R FCER1G INPP5D LGALS9 LYN PTPN6 SPI1 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP9.09E-05
positive regulation of leukocyte mediated immunityB2M C3 FCER1G TGFB1 VAMP89.09E-05
regulation of homeostatic processB2M CSF1R FCER1G HAMP INPP5D LGALS9 LYN PTPN6 SPI1 TGFB1 UCP29.43E-05
cell chemotaxisAIF1 C3AR1 CX3CR1 CXCL16 FCER1G ITGB2 LGALS9 LYN RAC20.00011506
homeostasis of number of cellsFCER1G HAMP HMOX1 INPP5D LGALS9 LYN SPI1 TGFB10.0001 613
cellular response to molecule of bacterial originB2M CD14 CX3CR1 CXCL16 LYN TGFB1 TREM20.0001280
tolerance induction to self antigenLYN TGFB1 TGFBR20.00012806
positive regulation of B cell mediated immunityC3 FCER1G TGFB10.00012806
positive regulation of immunoglobulin mediated immune responseC3 FCER1G TGFB10.00012806
response to external biotic stimulusB2M CD14 CD37 CX3CR1 CXCL16 FCER1G HAMP LGALS9 LYN MYD88 STAB1 TGFB1 TMEM39A TREM20.0001289
response to other organismB2M CD14 CD37 CX3CR1 CXCL16 FCER1G HAMP LGALS9 LYN MYD88 STAB1 TGFB1 TMEM39A TREM20.0001289
myeloid dendritic cell activationCD37 SPI1 TGFB1 TGFBR20.0001289
regulation of B cell mediated immunityC3 FCER1G PTPN6 TGFB10.0001289
regulation of immunoglobulin mediated immune responseC3 FCER1G PTPN6 TGFB10.0001289
regulation of T cell proliferationAIF1 LGALS9 PTPN6 RAC2 TGFB1 VSIG40.00013108
regulation of inflammatory responseC3 CX3CR1 FCER1G HAMP LYN MYD88 PIK3AP1 VAMP80.00013485
myeloid leukocyte differentiationC1QC CSF1R INPP5D LYN SPI1 TGFB1 TGFBR2 TYROBP0.00015169
cell killing B2M CTSC HAMP LGALS9 PTPN60.00015472
response to biotic stimulusB2M CD14 CD37 CX3CR1 CXCL16 FCER1G HAMP LGALS9 LYN MYD88 STAB1 TGFB1 TMEM39A TREM20.00016117
cell migrationAIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 FCER1G HMOX1 INPP5D ITGB2 LCP1 LGALS9 LYN OLR1 PTPN6 RAC2 TGFB1 TGFBR1 TGFBR20.000170
regulation of leukocyte differentiationC1QC CSF1R INPP5D LGALS9 LYN PTPN6 TGFBR2 TYROBP0.0001871
response to lipidAIF1 B2M C3 CD14 CX3CR1 CXCL16 HMOX1 IDH1 LGALS9 LYN TGFB1 TGFBR1 TGFBR2 TREM2 UCP20.00018849
regulation of T cell activationAIF1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG40.00020298
cellular response to biotic stimulusB2M CD14 CX3CR1 CXCL16 LYN TGFB1 TREM20.00020298
myeloid leukocyte migrationAIF1 C3AR1 CX3CR1 FCER1G ITGB2 LYN RAC20.00020298
humoral immune response mediated by circulating immunoglobulinC1QB C1QC C3 PTPN60.00020298
positive regulation of lymphocyte mediated immunityB2M C3 FCER1G TGFB10.00020298
positive regulation of cellular component movementAIF1 C3AR1 CSF1R CXCL16 LGALS9 LYN RAC2 TGFB1 TGFBR1 TGFBR20.00021462
regulated secretory pathwayFCER1G HMOX1 LGALS9 LYN RAC2 VAMP80.00021658
regulation of hemopoiesisC1QC CSF1R INPP5D LGALS9 LYN PTPN6 SPI1 TGFBR2 TYROBP0.00022651
lymphocyte differentiationB2M FCER1G INPP5D LGALS9 PTPN6 SPI1 TGFB1 TGFBR20.00024408
hemopoiesis B2M C1QC CSF1R FCER1G INPP5D LGALS9 LYN PTPN6 SPI1 TGFB1 TGFBR2 TREM2 TYROBP0.00024472
regulation of adaptive immune response based on somatic recombination of immune receptors built from immunoglobulin superfamily domainsB2M C3 FCER1G PTPN6 TGFB10.00024791
negative regulation of homeostatic processFCER1G HAMP INPP5D LYN PTPN6 TGFB1 UCP20.00025522
phagocytosis AIF1 C3 CD14 FCER1G FCGR2A FCGR3A LYN TGFB10.00026242
regulation of leukocyte cell-cell adhesionAIF1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG40.00026242
positive regulation of defense responseC3 CD14 FCER1G ITGB2 LYN MYD88 PIK3AP1 PSMB9 TGFB1 VAMP80.00029878
positive regulation of adaptive immune responseB2M C3 FCER1G TGFB10.00030225
positive regulation of adaptive immune response based on somatic recombination of immune receptors built from immunoglobulin superfamily domainsB2M C3 FCER1G TGFB10.00030225
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cell motility AIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 FCER1G HMOX1 INPP5D ITGB2 LCP1 LGALS9 LYN OLR1 PTPN6 RAC2 TGFB1 TGFBR1 TGFBR20.00032669
localization of cellAIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 FCER1G HMOX1 INPP5D ITGB2 LCP1 LGALS9 LYN OLR1 PTPN6 RAC2 TGFB1 TGFBR1 TGFBR20.00032669
single organismal cell-cell adhesionAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG40.00033492
regulation of homotypic cell-cell adhesionAIF1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG40.0003454
regulation of production of molecular mediator of immune responseB2M CD37 FCER1G HMOX1 TGFB10.00038434
regulation of adaptive immune responseB2M C3 FCER1G PTPN6 TGFB10.00038434
response to external stimulusAIF1 ALOX5 B2M C3 C3AR1 CD14 CD37 CX3CR1 CXCL16 FCER1G HAMP HMOX1 ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 RAC2 STAB1 TGFB1 TGFBR2 TMEM39A TREM2 TYROBP UCP2 VAMP80.00039096
myeloid cell homeostasisFCER1G HAMP HMOX1 INPP5D LYN SPI10.00039223
negative regulation of cell proliferationAIF1 CD37 HMOX1 INPP5D LGALS9 LST1 LYN PTPN6 S100A11 TGFB1 TGFBR1 TGFBR2 VSIG40.00039777
regulation of response to woundingC3 CX3CR1 FCER1G HAMP LYN MYD88 PIK3AP1 TGFBR2 VAMP80.00040553
complement activationC1QB C1QC C3 VSIG40.00042823
negative regulation of T cell proliferationLGALS9 PTPN6 TGFB1 VSIG40.00042823
positive regulation of response to external stimulusAIF1 C3 C3AR1 FCER1G LGALS9 RAC2 TGFB1 VAMP80.00044209
wound healingAPBB1IP C3 FCER1G HMOX1 INPP5D ITGB2 LYN OLR1 PTPN6 RAC2 SERPINA1 TGFB1 TGFBR1 TGFBR20.00046952
locomotion AIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 FCER1G HMOX1 INPP5D ITGB2 LCP1 LGALS9 LYN OLR1 PSMB9 PTPN6 RAC2 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP VAMP80.00050287
regulation of leukocyte migrationAIF1 C3AR1 HMOX1 LGALS9 LYN RAC20.00051642
multi-organism processADAM28 ARHGDIB B2M CD14 CD37 CX3CR1 CXCL16 CYBB FCER1G HAMP LGALS9 LYN MYD88 PSMB9 STAB1 TGFB1 TGFBR1 TGFBR2 TMEM39A TREM2 UCP2 VAMP80.00056149
regulation of response to stressB2M C3 CD14 CD37 CX3CR1 FCER1G HAMP ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 TGFB1 TGFBR2 TMEM39A VAMP80.00057753
regulation of vesicle-mediated transportB2M C3 CD14 FCER1G HAMP HMOX1 LGALS9 LYN RAC2 TGFB1 VAMP80.00058565
myeloid cell differentiationC1QC CSF1R INPP5D LYN PTPN6 SPI1 TGFB1 TGFBR2 TYROBP0.00067609
response to lipopolysaccharideB2M CD14 CX3CR1 CXCL16 LGALS9 LYN TGFB1 TREM20.00074947
positive regulation of cell migrationAIF1 C3AR1 CSF1R CXCL16 LGALS9 LYN RAC2 TGFB1 TGFBR20.00077096
positive regulation of cell motilityAIF1 C3AR1 CSF1R CXCL16 LGALS9 LYN RAC2 TGFB1 TGFBR20.00077096
single organism cell adhesionAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG40.00077096
cellular response to lipopolysaccharideB2M CD14 CX3CR1 CXCL16 LYN TGFB10.0007709
response to molecule of bacterial originB2M CD14 CX3CR1 CXCL16 LGALS9 LYN TGFB1 TREM20.00079478
positive regulation of lymphocyte activationAIF1 INPP5D LGALS9 LYN PTPN6 TGFB1 TGFBR20.00080899
positive regulation of production of molecular mediator of immune responseB2M CD37 FCER1G TGFB10.00081077
vesicle-mediated transportAIF1 B2M C3 CD14 CXCL16 FCER1G FCGR2A FCGR3A HAMP HMOX1 LGALS9 LYN OLR1 RAC2 SERPINA1 STAB1 TGFB1 TGFBR2 VAMP80.000838
T cell activation involved in immune responseAPBB1IP FCER1G LCP1 LGALS90.00107885
production of molecular mediator involved in inflammatory responseALOX5 FCER1G LYN VAMP80.00107885
regulation of cytokine production involved in immune responseB2M FCER1G HMOX1 TGFB10.00107885
macrophage activationAIF1 CX3CR1 HAMP TYROBP0.00107885
protein activation cascadeC1QB C1QC C3 VSIG40.00107885
regulation of innate immune responseCD14 FCER1G ITGB2 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN60.00112603
regulation of multicellular organismal processAIF1 ALOX5 ARHGDIB B2M C1QC C3 C3AR1 CD14 CSF1R CX3CR1 FCER1G HAMP HMOX1 INPP5D LGALS9 LYN MYD88 PTPN6 SPI1 STAB1 TGFB1 TGFBR1 TGFBR2 TYROBP VAMP8 VSIG40.00113669
positive regulation of locomotionAIF1 C3AR1 CSF1R CXCL16 LGALS9 LYN RAC2 TGFB1 TGFBR20.00128379
regulation of cell migrationAIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 HMOX1 LGALS9 LYN RAC2 TGFB1 TGFBR20.00129293
positive regulation of biological processAIF1 ALOX5 ALOX5AP APBB1IP ARHGDIB B2M C1QB C1QC C3 C3AR1 CD14 CD37 CD53 CSF1R CTSC CX3CR1 CXCL16 FCER1G FCGR2A FCGR3A HAMP HMOX1 INPP5D ITGB2 LCP1 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 RGS10 SPI1 TGFB1 TGFBR1 TGFBR2 TREM2 UCP2 VAMP8 VSIG40.00134047
immune response-regulating signaling pathwayC3AR1 CD14 FCER1G FCGR2A FCGR3A INPP5D ITGB2 LYN MYD88 PIK3AP1 PSMB9 PTPN60.00134047
regulation of leukocyte chemotaxisAIF1 C3AR1 LGALS9 LYN RAC20.00134047
leukocyte mediated cytotoxicityB2M CTSC LGALS9 PTPN60.00138359
defense response to bacteriumB2M FCER1G HAMP MYD88 STAB10.00158006
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regulation of cell-cell adhesionAIF1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG40.00180149
response to cytokineAIF1 B2M CD14 CSF1R CX3CR1 CXCL16 IL13RA1 LGALS9 MYD88 PSMB9 PTPN6 TREM20.0020032
regulation of cell motilityAIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 HMOX1 LGALS9 LYN RAC2 TGFB1 TGFBR20.00228452
negative regulation of T cell activationLGALS9 PTPN6 TGFB1 VSIG40.00228452
positive regulation of myeloid leukocyte mediated immunityC3 FCER1G VAMP80.00232476
positive regulation of vascular endothelial growth factor productionC3 C3AR1 TGFB10.00232476
myeloid dendritic cell differentiationSPI1 TGFB1 TGFBR20.00232476
regulation of body fluid levelsAPBB1IP C3 FCER1G INPP5D ITGB2 LYN OLR1 PTPN6 RAC2 SERPINA1 TGFB1 VAMP80.00232476
lymphocyte activation involved in immune responseAPBB1IP FCER1G LCP1 LGALS9 TGFB10.00243369
production of molecular mediator of immune responseB2M CD37 FCER1G HMOX1 TGFB10.00243369
cell-cell adhesionAIF1 APBB1IP B2M FCER1G ITGB2 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG40.00246604
regulation of cellular component movementAIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 HMOX1 LGALS9 LYN RAC2 TGFB1 TGFBR1 TGFBR20.00255497
cellular response to stimulusAIF1 ALOX5AP APBB1IP ARHGDIB B2M C3 C3AR1 CD14 CD37 CD53 CSF1R CTSC CX3CR1 CXCL16 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IGSF6 IL13RA1 INPP5D ITGB2 LCP1 LGALS9 LPAR5 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 RGS10 S100A11 SLC2A5 SPI1 TBXAS1 TGFB1 TGFBR1 TGFBR2 TMEM39A TMX1 TREM2 TYROBP UCP2 VAMP80.00269665
cytokine production involved in immune responseB2M FCER1G HMOX1 TGFB10.00271042
regulation of interleukin-6 productionFCER1G INPP5D LGALS9 MYD880.00271042
negative regulation of leukocyte cell-cell adhesionLGALS9 PTPN6 TGFB1 VSIG40.00271042
positive regulation of endocytosisB2M C3 CD14 FCER1G HAMP0.00271042
bone remodelingCSF1R HAMP INPP5D RAC2 TGFB10.0027104
blood coagulationAPBB1IP C3 FCER1G INPP5D ITGB2 LYN OLR1 PTPN6 RAC2 SERPINA1 TGFB10.00275332
hemostasis APBB1IP C3 FCER1G INPP5D ITGB2 LYN OLR1 PTPN6 RAC2 SERPINA1 TGFB10.00299843
coagulation APBB1IP C3 FCER1G INPP5D ITGB2 LYN OLR1 PTPN6 RAC2 SERPINA1 TGFB10.00299843
interleukin-6 productionFCER1G INPP5D LGALS9 MYD880.00328627
receptor-mediated endocytosisB2M CD14 CXCL16 HAMP OLR1 STAB1 TGFBR20.00330227
complement activation, classical pathwayC1QB C1QC C30.00334222
regulation of vascular endothelial growth factor productionC3 C3AR1 TGFB10.00334222
immune response-activating cell surface receptor signaling pathwayC3AR1 FCER1G FCGR2A FCGR3A INPP5D LYN PSMB9 PTPN60.0035721
type IIa hypersensitivityC3 FCER1G 0.0035721
regulation of type IIa hypersensitivityC3 FCER1G 0.0035721
positive regulation of type IIa hypersensitivityC3 FCER1G 0.0035721
type II hypersensitivityC3 FCER1G 0.0035721
hypersensitivityC3 FCER1G 0.0035721
regulation of hypersensitivityC3 FCER1G 0.0035721
positive regulation of hypersensitivityC3 FCER1G 0.0035721
negative regulation of myeloid leukocyte mediated immunityHMOX1 LGALS9 0.0035721
regulation of type II hypersensitivityC3 FCER1G 0.0035721
positive regulation of type II hypersensitivityC3 FCER1G 0.0035721
common-partner SMAD protein phosphorylationTGFB1 TGFBR2 0.0035721
muscle hyperplasiaAIF1 HMOX1 0.0035721
negative regulation of mast cell activation involved in immune responseHMOX1 LGALS9 0.0035721
regulation of iron ion transportB2M HAMP 0.0035721
negative regulation of leukocyte degranulationHMOX1 LGALS9 0.0035721
negative regulation of mast cell degranulationHMOX1 LGALS9 0.0035721
regulatory T cell differentiationLGALS9 TGFB1 0.0035721
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negative regulation of regulated secretory pathwayHMOX1 LGALS9 0.0035721
movement of cell or subcellular componentAIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 FCER1G HMOX1 INPP5D ITGB2 LCP1 LGALS9 LYN OLR1 PSMB9 PTPN6 RAC2 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP0.003572
regulation of myeloid leukocyte differentiationC1QC CSF1R INPP5D LYN TYROBP0.00358708
regulation of B cell activationINPP5D LYN PTPN6 TGFB10.00358708
cellular response to chemical stimulusAIF1 ALOX5AP B2M C3AR1 CD14 CSF1R CX3CR1 CXCL16 FCER1G HMOX1 IL13RA1 ITGB2 LGALS9 LYN MYD88 PSMB9 PTPN6 RAC2 SLC2A5 SPI1 TBXAS1 TGFB1 TGFBR1 TGFBR2 TREM2 UCP20.00360448
regulation of myeloid cell differentiationC1QC CSF1R INPP5D LYN SPI1 TYROBP0.00364775
regulation of chemotaxisAIF1 C3AR1 LGALS9 LYN RAC2 TGFB10.00364775
regulation of cell proliferationAIF1 C3AR1 CD37 CSF1R CX3CR1 HMOX1 INPP5D LGALS9 LST1 LYN PTPN6 RAC2 S100A11 TGFB1 TGFBR1 TGFBR2 VSIG40.00404126
positive regulation of multicellular organismal processAIF1 ALOX5 B2M C3 C3AR1 CD14 CSF1R CX3CR1 FCER1G HMOX1 INPP5D LGALS9 LYN MYD88 TGFB1 TGFBR2 VAMP80.0041423
positive regulation of leukocyte chemotaxisAIF1 C3AR1 LGALS9 RAC20.00414231
neutrophil chemotaxisC3AR1 FCER1G ITGB2 RAC20.00414231
regulation of tissue remodelingCSF1R HAMP INPP5D TGFB10.00414231
negative regulation of homotypic cell-cell adhesionLGALS9 PTPN6 TGFB1 VSIG40.004 4231
neutrophil migrationC3AR1 FCER1G ITGB2 RAC20.00414231
negative regulation of leukocyte mediated immunityHMOX1 LGALS9 PTPN60.00414231
vascular endothelial growth factor productionC3 C3AR1 TGFB10.00414231
granulocyte differentiationC1QC INPP5D SPI10.00414231
response to sterolTGFB1 TGFBR1 TGFBR20.00414231
regulation of erythrocyte differentiationINPP5D LYN SPI10.00414231
response to cholesterolTGFB1 TGFBR1 TGFBR20.00414231
regulation of endocytosisB2M C3 CD14 FCER1G HAMP TGFB10.00416387
toll-like receptor 4 signaling pathwayCD14 ITGB2 LYN MYD88 PIK3AP10.00479335
positive regulation of angiogenesisC3 C3AR1 CX3CR1 HMOX1 TGFBR20.00479335
positive regulation of chemotaxisAIF1 C3AR1 LGALS9 RAC2 TGFB10.00479335
leukocyte homeostasisFCER1G LGALS9 LYN TGFB10.00479335
negative regulation of immune effector processHMOX1 LGALS9 PTPN6 TGFB10.00479335
defense response to other organismB2M CD37 FCER1G HAMP MYD88 STAB1 TGFB1 TMEM39A0.00480531
regulation of locomotionAIF1 ARHGDIB C3AR1 CSF1R CX3CR1 CXCL16 HMOX1 LGALS9 LYN RAC2 TGFB1 TGFBR20.0048937
negative regulation of cytokine productionHMOX1 INPP5D LGALS9 TGFB1 VSIG40.00532823
regulation of humoral immune responseC3 CD37 PTPN60.00557592
positive regulation of leukocyte migrationAIF1 C3AR1 LGALS9 RAC20.00557592
bone resorptionCSF1R HAMP INPP5D RAC20.0055759
innate immune response-activating signal transductionCD14 FCER1G ITGB2 LYN MYD88 PIK3AP1 PSMB90.00557592
response to oxygen-containing compoundAIF1 B2M C3 CD14 CX3CR1 CXCL16 HMOX1 LGALS9 LYN PSMB9 PTPN6 SLC2A5 SPI1 TGFB1 TGFBR1 TGFBR2 TREM2 UCP20.00575202
cell adhesion AIF1 APBB1IP ARHGDIB B2M CX3CR1 FCER1G ITGB2 LCP1 LGALS9 LYN OLR1 PTPN6 RAC2 STAB1 TGFB1 TGFBR2 VSIG40.0057520
biological adhesionAIF1 APBB1IP ARHGDIB B2M CX3CR1 FCER1G ITGB2 LCP1 LGALS9 LYN OLR1 PTPN6 RAC2 STAB1 TGFB1 TGFBR2 VSIG40.0057520
regulation of intracellular transportFCER1G HMOX1 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR1 VAMP80.00575202
response to interferon-gammaAIF1 B2M CXCL16 LGALS9 PTPN60.00575202
positive regulation of vasculature developmentC3 C3AR1 CX3CR1 HMOX1 TGFBR20.00575202
activation of innate immune responseCD14 FCER1G ITGB2 LYN MYD88 PIK3AP1 PSMB90.00581829
regulation of cytokine secretionCD14 CSF1R LGALS9 LYN0.00638792
regulation of peptidyl-tyrosine phosphorylationCSF1R ITGB2 LYN PTPN6 TGFB1 TREM20.00654218
response to iron ionB2M HAMP HMOX10.00722788
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regulation of cell adhesionAIF1 APBB1IP ARHGDIB LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR2 VSIG40.00733412
granulocyte chemotaxisC3AR1 FCER1G ITGB2 RAC20.00736442
granulocyte migrationC3AR1 FCER1G ITGB2 RAC20.00736442
regulation of ERK1 and ERK2 cascadeC3 CSF1R LGALS9 LYN PTPN6 TREM20.0075749
T cell differentiationB2M FCER1G LGALS9 TGFB1 TGFBR20.00771294
positive regulation of behaviorAIF1 C3AR1 LGALS9 RAC2 TGFB10.00771294
regulation of angiogenesisC3 C3AR1 CX3CR1 HMOX1 STAB1 TGFBR20.00807101
positive regulation of innate immune responseCD14 FCER1G ITGB2 LYN MYD88 PIK3AP1 PSMB90.00807101
antigen processing and presentation of exogenous peptide antigen via MHC class IB2M CYBB FCER1G PSMB90.00807101
positive regulation of smooth muscle cell proliferationAIF1 C3AR1 HMOX1 TGFBR20.00807101
female pregnancyARHGDIB LGALS9 TGFB1 TGFBR2 UCP20.00807 01
wound healing involved in inflammatory responseHMOX1 TGFB10.00807101
macrophage activation involved in immune responseCX3CR1 TYROBP0.00807101
acute inflammatory response to antigenic stimulusC3 FCER1G 0.00807101
regulation of inflammatory response to antigenic stimulusC3 FCER1G 0.00807101
positive regulation of inflammatory response to antigenic stimulusC3 FCER1G 0.00807101
regulation of acute inflammatory response to antigenic stimulusC3 FCER1G 0.00807101
positive regulation of acute inflammatory response to antigenic stimulusC3 FCER1G 0.00807101
lipoxygenase pathwayALOX5 ALOX5AP0.00807101
negative regulation of granulocyte differentiationC1QC INPP5D 0.00807101
negative regulation of B cell proliferationINPP5D LYN 0.00807101
positive regulation of interleukin-17 productionMYD88 TGFB1 0.00807101
negative regulation of mast cell activationHMOX1 LGALS90.00807101
inflammatory response to woundingHMOX1 TGFB10.00807101
lipoxin metabolic processALOX5 ALOX5AP0.00807101
negative regulation of multicellular organismal processARHGDIB C1QC CX3CR1 HAMP HMOX1 INPP5D LGALS9 LYN STAB1 TGFB1 TGFBR1 TGFBR2 VSIG40.00817123
cell surface receptor signaling pathwayB2M C3AR1 CD14 CD37 CD53 CSF1R CX3CR1 CYBB FCER1G FCGR2A FCGR3A HMOX1 IGSF6 IL13RA1 INPP5D ITGB2 LYN MYD88 PSMB9 PTPN6 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP0.00835426
macrophage differentiationC1QC CSF1R SPI10.00855035
myeloid leukocyte cytokine productionFCER1G HMOX1 TGFB10.00855035
platelet activationAPBB1IP FCER1G LYN PTPN6 RAC2 SERPINA1 TGFB10.00875666
response to chemicalAIF1 ALOX5 ALOX5AP B2M C3 C3AR1 CD14 CSF1R CTSC CX3CR1 CXCL16 FCER1G HAMP HMOX1 IDH1 IL13RA1 ITGB2 LGALS9 LYN MYD88 PSMB9 PTPN6 RAC2 SLC2A5 SPI1 TBXAS1 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP UCP20.00886583
negative regulation of response to stimulusAIF1 CX3CR1 HAMP HMOX1 INPP5D LGALS9 LYN PIK3AP1 PSMB9 PTPN6 RGS10 TGFB1 TGFBR1 TGFBR2 UCP20.00887461
positive regulation of cell proliferationAIF1 C3AR1 CSF1R CX3CR1 HMOX1 LYN PTPN6 RAC2 TGFB1 TGFBR1 TGFBR20.00904487
ERK1 and ERK2 cascadeC3 CSF1R LGALS9 LYN PTPN6 TREM20.00929841
toll-like receptor signaling pathwayCD14 ITGB2 LYN MYD88 PIK3AP10.00940155
positive regulation of T cell activationAIF1 LGALS9 LYN PTPN6 TGFBR20.00940155
regulation of vasculature developmentC3 C3AR1 CX3CR1 HMOX1 STAB1 TGFBR20.00992214
JAK-STAT cascadeCSF1R HAMP LYN PTPN60.01007463
erythrocyte homeostasisHMOX1 INPP5D LYN SPI10.01007463
positive regulation of chemokine productionCSF1R HMOX1 LGALS90.01043255
positive regulation of interleukin-6 productionFCER1G LGALS9 MYD880.01043255
positive regulation of tumor necrosis factor productionCD14 FCER1G LGALS90.01043255
mammary gland morphogenesisCSF1R TGFB1 TGFBR20.01043255
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positive regulation of tumor necrosis factor superfamily cytokine productionCD14 FCER1G LGALS90.01043255
regulation of localizationAIF1 ARHGDIB B2M C3 C3AR1 CD14 CSF1R CX3CR1 CXCL16 CYBB FCER1G HAMP HMOX1 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR1 TGFBR2 TREM2 UCP2 VAMP80.01060925
positive regulation of homotypic cell-cell adhesionAIF1 LGALS9 LYN PTPN6 TGFBR20.01097 04
positive regulation of leukocyte cell-cell adhesionAIF1 LGALS9 LYN PTPN6 TGFBR20.01097 04
chemotaxis AIF1 C3AR1 CX3CR1 CXCL16 FCER1G ITGB2 LGALS9 LYN PSMB9 RAC2 TGFB1 TREM2 TYROBP0.01102393
taxis AIF1 C3AR1 CX3CR1 CXCL16 FCER1G ITGB2 LGALS9 LYN PSMB9 RAC2 TGFB1 TREM2 TYROBP0.01102393
tissue remodelingCSF1R HAMP INPP5D RAC2 TGFB10.0119216
acute inflammatory responseALOX5 C3 FCER1G SERPINA10.01247252
negative regulation of cell-cell adhesionLGALS9 PTPN6 TGFB1 VSIG40.01247252
regulation of lymphocyte differentiationINPP5D LGALS9 PTPN6 TGFBR20.01247252
regulation of exocytosisFCER1G HMOX1 LGALS9 LYN RAC2 VAMP80.01247252
regulation of behaviorAIF1 C3AR1 LGALS9 LYN RAC2 TGFB10.01247252
negative regulation of myeloid leukocyte differentiationC1QC INPP5D LYN0.01261409
pattern recognition receptor signaling pathwayCD14 ITGB2 LYN MYD88 PIK3AP10.01350 08
Fc receptor mediated stimulatory signaling pathwayFCER1G FCGR2A FCGR3A LYN0.01350808
toll-like receptor 2 signaling pathwayCD14 LYN MYD88 PIK3AP10.01350808
Fc-gamma receptor signaling pathwayFCER1G FCGR2A FCGR3A LYN0.01350808
neutrophil activation involved in immune responseFCER1G TYROBP0.01350808
histamine production involved in inflammatory responseLYN VAMP8 0.01350808
histamine secretion involved in inflammatory responseLYN VAMP8 0.01350808
histamine secretion by mast cellLYN VAMP8 0.01350808
complement activation, alternative pathwayC3 VSIG4 0.01350808
interleukin-23 productionMYD88 TGFB1 0.01350808
regulation of interleukin-23 productionMYD88 TGFB1 0.01350808
regulation of mast cell cytokine productionFCER1G HMOX10.01350808
negative regulation of toll-like receptor signaling pathwayLYN PIK3AP1 0.01350808
positive regulation of SMAD protein import into nucleusTGFB1 TGFBR10.01350808
response to lipoteichoic acidCD14 TREM2 0.01350808
cellular response to lipoteichoic acidCD14 TREM2 0.01350808
cellular response to iron ionB2M HMOX1 0.01350808
positive regulation of granulocyte chemotaxisC3AR1 RAC2 0.01350808
positive regulation of neutrophil chemotaxisC3AR1 RAC2 0.01350808
positive regulation of neutrophil migrationC3AR1 RAC2 0.01350808
regulation of bone resorptionCSF1R HAMP INPP5D0.0145514
positive regulation of cytokine secretionCD14 CSF1R LGALS90.0145514
antigen processing and presentation of peptide antigen via MHC class IB2M CYBB FCER1G PSMB90.01477076
cytokine secretionCD14 CSF1R LGALS9 LYN0.01477076
positive regulation of secretion by cellCD14 CSF1R FCER1G LGALS9 TGFB1 VAMP80.01507854
regulation of secretion by cellCD14 CSF1R FCER1G HMOX1 LGALS9 LYN RAC2 TGFB1 UCP2 VAMP80.01515594
cellular response to oxygen-containing compoundAIF1 B2M CD14 CX3CR1 CXCL16 LYN PSMB9 PTPN6 SLC2A5 SPI1 TGFB1 TREM2 UCP20.01633654
regulation of smooth muscle cell proliferationAIF1 C3AR1 HMOX1 TGFBR20.01640355
cell proliferationAIF1 C3AR1 CD37 CSF1R CX3CR1 HMOX1 INPP5D ITGB2 LGALS9 LST1 LYN PTPN6 RAC2 S100A11 TGFB1 TGFBR1 TGFBR2 VSIG40.01713126
lymphocyte homeostasisLGALS9 LYN TGFB10.0172316
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regulation of phagocytosisC3 FCER1G TGFB10.0172316
multi-multicellular organism processARHGDIB LGALS9 TGFB1 TGFBR2 UCP20.01769591
regulation of endopeptidase activityC3 CD14 CTSC LGALS9 SERPINA1 SERPINB10.01784256
angiogenesis C3 C3AR1 CX3CR1 HMOX1 SPI1 STAB1 TGFBR1 TGFBR20.01785522
tissue homeostasisB2M CSF1R HAMP INPP5D RAC20.01892965
negative regulation of cell adhesionARHGDIB LGALS9 PTPN6 TGFB1 VSIG40.01892965
smooth muscle cell proliferationAIF1 C3AR1 HMOX1 TGFBR20.01994238
regulation of chemokine productionCSF1R HMOX1 LGALS90.02020385
regulation of leukocyte apoptotic processFCER1G LGALS9 LYN0.02020385
microglial cell activationAIF1 CX3CR1 0.02053466
positive regulation of immunoglobulin productionCD37 TGFB1 0.02053466
positive regulation of acute inflammatory responseC3 FCER1G 0.02053466
ferrous iron transportB2M HAMP 0.02053466
regulation of interleukin-17 productionMYD88 TGFB1 0.02053466
regulation of B cell differentiationINPP5D PTPN60.02053466
negative regulation of bone resorptionHAMP INPP5D 0.02053466
regulation of B cell receptor signaling pathwayLYN PTPN6 0.02053466
JAK-STAT cascade involved in growth hormone signaling pathwayLYN PTPN6 0.02053466
regulation of cellular localizationCD14 CSF1R FCER1G HMOX1 LCP1 LGALS9 LYN PTPN6 RAC2 TGFB1 TGFBR1 TREM2 UCP2 VAMP80.02124138
cellular response to cytokine stimulusAIF1 B2M CSF1R CX3CR1 IL13RA1 LGALS9 PSMB9 PTPN6 TREM20.02124138
cellular response to interferon-gammaAIF1 B2M LGALS9 PTPN60.02124138
positive regulation of leukocyte differentiationCSF1R INPP5D LGALS9 TGFBR20.02124138
regulation of anatomical structure morphogenesisC3 C3AR1 CD53 CSF1R CX3CR1 HMOX1 ITGB2 LST1 STAB1 TGFB1 TGFBR1 TGFBR20.0215457
positive regulation of intracellular signal transductionC3 CSF1R HMOX1 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 TGFB1 TGFBR1 TREM20.02210615
apoptotic processAIF1 CD14 CTSC CX3CR1 FCER1G HMOX1 INPP5D ITGB2 LGALS9 LYN MYD88 PSMB9 PTPN6 SPI1 TGFB1 TGFBR1 TGFBR2 UCP20.02220523
regulation of peptidase activityC3 CD14 CTSC LGALS9 SERPINA1 SERPINB10.02259942
lens development in camera-type eyeTGFB1 TGFBR1 TGFBR20.02260177
arachidonic acid metabolic processALOX5 ALOX5AP TBXAS10.02260 77
icosanoid biosynthetic processALOX5 ALOX5AP TBXAS10.02260 77
fatty acid derivative biosynthetic processALOX5 ALOX5AP TBXAS10.02260 77
platelet degranulationFCER1G LYN SERPINA1 TGFB10.02289028
positive regulation of response to woundingC3 FCER1G TGFBR2 VAMP80.0 289028
positive regulation of secretionCD14 CSF1R FCER1G LGALS9 TGFB1 VAMP80.02349153
positive regulation of cell-cell adhesionAIF1 LGALS9 LYN PTPN6 TGFBR20.02364442
regulation of secretionCD14 CSF1R FCER1G HMOX1 LGALS9 LYN RAC2 TGFB1 UCP2 VAMP80.02367843
signal transductionAIF1 APBB1IP ARHGDIB B2M C3 C3AR1 CD14 CD37 CD53 CSF1R CTSC CX3CR1 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IGSF6 IL13RA1 INPP5D ITGB2 LCP1 LGALS9 LPAR5 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 RGS10 S100A11 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP0.02367843
programmed cell deathAIF1 CD14 CTSC CX3CR1 FCER1G HMOX1 INPP5D ITGB2 LGALS9 LYN MYD88 PSMB9 PTPN6 SPI1 TGFB1 TGFBR1 TGFBR2 UCP20.0237784
regulation of multicellular organismal developmentARHGDIB C1QC C3 C3AR1 CSF1R CX3CR1 HMOX1 INPP5D LGALS9 LYN PTPN6 SPI1 STAB1 TGFB1 TGFBR1 TGFBR2 TYROBP0.0247134
negative regulation of cell migrationAIF1 ARHGDIB CX3CR1 HMOX1 TGFB10.02499148
antigen processing and presentation of peptide antigenB2M CYBB FCER1G PSMB9 TREM20.02499148
positive regulation of signalingC3 CD14 CSF1R CTSC CX3CR1 HMOX1 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 TGFB1 TGFBR1 TREM2 VAMP80.02542585
chemokine productionCSF1R HMOX1 LGALS90.02542585
regulation of tumor necrosis factor productionCD14 FCER1G LGALS90.02542585
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regulation of bone remodelingCSF1R HAMP INPP5D0.02542585
pathway-restricted SMAD protein phosphorylationTGFB1 TGFBR1 TGFBR20.0254 585
regulation of tumor necrosis factor superfamily cytokine productionCD14 FCER1G LGALS90.02542585
response to carbohydrateLYN SLC2A5 TGFB1 TGFBR2 UCP20.02707754
positive regulation of cell communicationC3 CD14 CSF1R CTSC CX3CR1 HMOX1 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 TGFB1 TGFBR1 TREM2 VAMP80.02707754
histamine secretionLYN VAMP8 0.02707754
T cell mediated cytotoxicityB2M CTSC 0.02707754
negative regulation of cytokine production involved in immune responseHMOX1 TGFB10.02707754
regulation of granulocyte differentiationC1QC INPP5D 0.02707754
interleukin-17 productionMYD88 TGFB1 0.02707754
mast cell cytokine productionFCER1G HMOX10.02707754
positive regulation of mast cell activation involved in immune responseFCER1G VAMP80.02707754
neutrophil activationFCER1G TYROBP0.02707754
superoxide anion generationCYBB TGFB1 0.02707754
positive regulation of mast cell degranulationFCER1G VAMP80.02707754
defense response to fungusHAMP TGFB1 0.02707754
histamine transportLYN VAMP8 0.02707754
regulation of SMAD protein import into nucleusTGFB1 TGFBR10.02707754
growth hormone receptor signaling pathwayLYN PTPN6 0.02707754
T cell migrationAIF1 CXCL16 0.02707754
positive regulation of protein secretionCD14 CSF1R LGALS9 TGFB10.02783336
positive regulation of ERK1 and ERK2 cascadeC3 CSF1R LGALS9 T EM20.02783336
positive regulation of transportB2M C3 CD14 CSF1R FCER1G HAMP LGALS9 RAC2 TGFB1 TGFBR1 VAMP80.02783336
tumor necrosis factor productionCD14 FCER1G LGALS90.02783336
positive regulation of lymphocyte differentiationINPP5D LGALS9 TGFBR20.02783336
tumor necrosis factor superfamily cytokine productionCD14 FCER1G LGALS90.02783336
negative regulation of leukocyte differentiationC1QC INPP5D LYN0.02783336
exocytosis FCER1G HMOX1 LGALS9 LYN RAC2 SERPINA1 TGFB1 VAMP80.02902 27
regulation of developmental processARHGDIB C1QC C3 C3AR1 CD53 CSF1R CX3CR1 HMOX1 INPP5D ITGB2 LGALS9 LST1 LYN PTPN6 SPI1 STAB1 TGFB1 TGFBR1 TGFBR2 TYROBP0.02944407
positive regulation of hemopoiesisCSF1R INPP5D LGALS9 TGFBR20.03008522
negative regulation of cell motilityAIF1 ARHGDIB CX3CR1 HMOX1 TGFB10.03010653
positive regulation of inflammatory responseC3 FCER1G VAMP80.03162725
regulation of release of sequestered calcium ion into cytosolLYN PTPN6 TGFB10.03162725
regulation of protein metabolic processAIF1 C3 CD14 CSF1R CTSC HAMP HMOX1 INPP5D ITGB2 LGALS9 LYN PSMB9 PTPN6 RAC2 SERPINA1 SERPINB1 SPI1 TGFB1 TGFBR1 TGFBR2 TREM20.03231236
positive regulation of peptidyl-tyrosine phosphorylationCSF1R LYN TGFB1 TREM20.03244882
homeostatic processB2M C3AR1 CSF1R FCER1G HAMP HMOX1 INPP5D LGALS9 LYN PTPN6 RAC2 SPI1 TGFB1 TMX1 UCP20.032903 6
antigen processing and presentationB2M CYBB FCER1G PSMB9 TREM20.03374227
peptidyl-tyrosine phosphorylationCSF1R ITGB2 LYN PTPN6 TGFB1 TREM20.03377192
peptidyl-tyrosine modificationCSF1R ITGB2 LYN PTPN6 TGFB1 TREM20.03389486
positive regulation of intracellular transportFCER1G LGALS9 RAC2 TGFB1 TGFBR1 VAMP80.03389486
regulation of protein localizationCD14 CSF1R LCP1 LGALS9 LYN RAC2 TGFB1 TGFBR1 TREM2 UCP2 VAMP80.03389486
unsaturated fatty acid biosynthetic processALOX5 ALOX5AP TBXAS10.03389486
negative regulation of transforming growth factor beta receptor signaling pathwayTGFB1 TGFBR1 TGFBR20.03389486
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leukocyte apoptotic processFCER1G LGALS9 LYN0.03389486
negative regulation of cellular response to transforming growth factor beta stimulusTGFB1 TGFBR1 TGFBR20.03389486
regulation of neural precursor cell proliferationCX3CR1 LYN TGFB10.03389486
natural killer cell mediated immunityLGALS9 PTPN6 0.03389486
negative regulation of production of molecular mediator of immune responseHMOX1 TGFB10.03389486
positive regulation of cytokine production involved in immune responseB2M FCER1G 0.03389486
germ cell migrationTGFB1 TGFBR10.03389486
response to fungusHAMP TGFB1 0.03389486
positive regulation of interleukin-10 productionFCER1G LGALS90.03389486
positive regulation of mast cell activationFCER1G VAMP80.03389486
regulation of toll-like receptor signaling pathwayLYN PIK3AP1 0.03389486
granulocyte activationFCER1G TYROBP0.03389486
natural killer cell mediated cytotoxicityLGALS9 PTPN6 0.03389486
positive regulation of leukocyte degranulationFCER1G VAMP80.03389486
negative regulation of bone remodelingHAMP INPP5D 0.03389486
negative regulation of B cell activationINPP5D LYN 0.03389486
cellular response to growth hormone stimulusLYN PTPN6 0.03389486
regulation of neutrophil chemotaxisC3AR1 RAC2 0.03389486
regulation of neutrophil migrationC3AR1 RAC2 0.03389486
positive regulation of leukocyte apoptotic processLGALS9 LYN 0.03389486
immune response-regulating cell surface receptor signaling pathwayC3AR1 FCER1G FCGR2A FCGR3A INPP5D LYN PSMB9 PTPN60.037 0877
blood vessel morphogenesisC3 C3AR1 CX3CR1 HMOX1 SPI1 STAB1 TGFBR1 TGFBR20.03720877
regulation of osteoclast differentiationCSF1R INPP5D TYROBP0.03802638
regulation of phospholipid metabolic processIDH1 LYN TGFB10.03802638
B cell activationINPP5D LYN PTPN6 TGFB10.03857397
response to extracellular stimulusAIF1 ALOX5 HMOX1 LYN TGFB1 TGFBR2 TMEM39A UCP2 VAMP80.03882276
cell death AIF1 CD14 CTSC CX3CR1 FCER1G HMOX1 INPP5D ITGB2 LGALS9 LYN MYD88 PSMB9 PTPN6 SPI1 TGFB1 TGFBR1 TGFBR2 UCP20.03971899
death AIF1 CD14 CTSC CX3CR1 FCER1G HMOX1 INPP5D ITGB2 LGALS9 LYN MYD88 PSMB9 PTPN6 SPI1 TGFB1 TGFBR1 TGFBR2 UCP20.03971899
negative regulation of cellular component movementAIF1 ARHGDIB CX3CR1 HMOX1 TGFB10.0397308
cell communicationAIF1 APBB1IP ARHGDIB B2M C3 C3AR1 CD14 CD37 CD53 CSF1R CTSC CX3CR1 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IGSF6 IL13RA1 INPP5D ITGB2 LCP1 LGALS9 LPAR5 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 RGS10 S100A11 STAB1 TGFB1 TGFBR1 TGFBR2 TMEM39A TREM2 TYROBP UCP2 VAMP80.04031027
positive regulation of signal transductionC3 CD14 CSF1R CTSC HMOX1 LGALS9 LYN MYD88 PIK3AP1 PSMB9 PTPN6 TGFB1 TGFBR1 TREM20.04045992
cytokine-mediated signaling pathwayB2M CSF1R CX3CR1 IL13RA1 PSMB9 PTPN6 TREM20.0419 113
regulation of protein localization to plasma membraneTGFB1 TREM2 VAMP80.0420152
regulation of protein localization to cell peripheryTGFB1 TREM2 VAMP80.0420152
positive regulation of cell adhesionAIF1 APBB1IP LGALS9 LYN PTPN6 TGFBR20.04207412
positive regulation of protein transportCD14 CSF1R LGALS9 RAC2 TGFB1 TGFBR10.04207412
regulation of leukocyte mediated cytotoxicityB2M LGALS9 0.04207412
T cell differentiation involved in immune responseFCER1G LGALS90.04207412
inflammatory response to antigenic stimulusC3 FCER1G 0.04207412
regulation of immunoglobulin productionCD37 TGFB1 0.04207412
negative regulation of lymphocyte mediated immunityLGALS9 PTPN6 0.04207412
regulation of platelet activationFCER1G LYN 0.04207412
leukotriene biosynthetic processALOX5 ALOX5AP0.04207412
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regulation of cell killingB2M LGALS9 0.04207412
negative regulation of tissue remodelingHAMP INPP5D 0.04207412
respiratory burstCYBB RAC2 0.04207412
regulation of cysteine-type endopeptidase activity involved in apoptotic signaling pathwayCD14 LGALS9 0.04207412
positive regulation of cysteine-type endopeptidase activity involved in apoptotic signaling pathwayCD14 LGALS9 0.04207412
single organism signalingAIF1 APBB1IP ARHGDIB B2M C3 C3AR1 CD14 CD37 CD53 CSF1R CTSC CX3CR1 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IGSF6 IL13RA1 INPP5D ITGB2 LCP1 LGALS9 LPAR5 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 RGS10 S100A11 STAB1 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP UCP2 VAMP80.04261933
signaling AIF1 APBB1IP ARHGDIB B2M C3 C3AR1 CD14 CD37 CD53 CSF1R CTSC CX3CR1 CYBB FCER1G FCGR2A FCGR3A HAMP HMOX1 IGSF6 IL13RA1 INPP5D ITGB2 LCP1 LGALS9 LPAR5 LYN MYD88 PIK3AP1 PSMB9 PTPN6 RAC2 RGS10 S100A11 STAB1 TGFB1 TGFBR1 TGFBR2 TREM2 TYROBP UCP2 VAMP80.04350145
antigen processing and presentation of exogenous peptide antigen via MHC class I, TAP-dependentB2M CYBB PSMB90.04540948
erythrocyte differentiationINPP5D LYN SPI10.04540948
regulation of protein transportCD14 CSF1R LCP1 LGALS9 LYN RAC2 TGFB1 TGFBR1 UCP20.046826 5
positive regulation of cellular component organizationB2M C3 CD14 CD53 FCER1G HAMP LCP1 LYN RAC2 TGFB1 TGFBR1 TREM20.0468717
interaction with hostCYBB LGALS9 TGFB1 VAMP80.04894638
extrinsic apoptotic signaling pathwayCD14 CX3CR1 HMOX1 TGFB1 TGFBR10.04964524
response to organic substanceAIF1 B2M C3 CD14 CSF1R CTSC CX3CR1 CXCL16 HMOX1 IDH1 IL13RA1 LGALS9 LYN MYD88 PSMB9 PTPN6 SLC2A5 SPI1 TGFB1 TGFBR1 TGFBR2 TREM2 UCP20.04964524
regulation of calcium ion transport into cytosolLYN PTPN6 TGFB10.04989529
mammary gland developmentCSF1R TGFB1 TGFBR20.04989529
negative regulation of myeloid cell differentiationC1QC INPP5D LYN0.04989529
regulation of apoptotic processAIF1 CD14 CTSC CX3CR1 FCER1G HMOX1 INPP5D LGALS9 LYN MYD88 PSMB9 TGFB1 TGFBR1 UCP20.05079246
response to magnesium ionC3 CD14 0.05125139
negative regulation of smooth muscle cell proliferationAIF1 HMOX1 0.05125139
activated T cell proliferationITGB2 LGALS9 0.05125139
B cell receptor signaling pathwayLYN PTPN6 0.05125139
mammary gland duct morphogenesisCSF1R TGFB1 0.05125139
regulation of lymphocyte apoptotic processLGALS9 LYN 0.05125139
regulation of monocyte chemotaxisAIF1 LYN 0.05125139
positive regulation of regulated secretory pathwayFCER1G VAMP80.05125139
negative regulation of locomotionAIF1 ARHGDIB CX3CR1 HMOX1 TGFB10.05359549
anatomical structure homeostasisB2M CSF1R HAMP INPP5D RAC20.05359549
regulation of programmed cell deathAIF1 CD14 CTSC CX3CR1 FCER1G HMOX1 INPP5D LGALS9 LYN MYD88 PSMB9 TGFB1 TGFBR1 UCP20.05 81736
regulation of plasma membrane organizationTGFB1 TREM2 VAMP80.05400751
negative regulation of signalingCX3CR1 HMOX1 INPP5D LYN PIK3AP1 PSMB9 PTPN6 RGS10 TGFB1 TGFBR1 TGFBR2 UCP20.05400751
negative regulation of signal transductionCX3CR1 HMOX1 INPP5D LYN PIK3AP1 PSMB9 PTPN6 RGS10 TGFB1 TGFBR1 TGFBR20.05406101
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0043435 1.24E-07 Inf 0.01566208 3 3
GO:0071376 1.24E-07 Inf 0.01566208 3 3
GO:0045444 1.08E-05 22.1229947 0.31324158 5 60
GO:0007612 1.73E-05 19.9180328 0.34456573 5 66
GO:0006979 1.80E-05 14.1805556 0.59515899 6 114
GO:1990441 2.60E-05 Inf 0.01044139 2 2
GO:0009891 3.00E-05 7.23441109 2.31276697 10 443
GO:0044708 3.14E-05 10.2820513 0.98671096 7 189
GO:0009612 3.25E-05 17.3193277 0.39155197 5 75
GO:0051173 3.66E-05 7.05229496 2.3649739 10 453
GO:0006352 3.69E-05 16.8300654 0.40199336 5 77
GO:0014070 4.36E-05 8.36673774 1.44091125 8 276
GO:0009893 4.89E-05 5.96398528 5.03796868 14 965
GO:0051254 5.20E-05 7.30260648 1.94209777 9 372
GO:0043401 5.40E-05 55 0.07831039 3 15
GO:0046683 9.33E-05 20.9494949 0.25059326 4 48
GO:0071495 9.44E-05 6.711146 2.09349786 9 401
GO:0010557 9.62E-05 6.69230769 2.09871856 9 402
GO:0010604 9.76E-05 5.6627558 3.88941623 12 745
GO:0010035 0.00011049 10.035596 0.81964879 6 157
GO:0071277 0.00013298 38.7770898 0.10441386 3 20
GO:0014074 0.000138 18.7891156 0.27669673 4 53
GO:0031325 0.00013998 5.41894737 4.03037494 12 772
GO:0045935 0.00015446 6.25064409 2.22923588 9 427
GO:0046697 0.00015515 209.5 0.02088277 2 4
GO:0061469 0.00015515 209.5 0.02088277 2 4
GO:0097201 0.00015515 209.5 0.02088277 2 4
GO:0010243 0.0001566 6.86779059 1.72282867 8 330
GO:0006357 0.0001573 6.2340738 2.23445657 9 428
GO:0009719 0.00015756 5.80798479 2.79829141 10 536
GO:0000302 0.00015963 18.043573 0.28713811 4 55
GO:0033993 0.00016121 7.78762307 1.27384907 7 244
GO:0010628 0.0001661 6.18483412 2.25011865 9 431
GO:0034599 0.00017132 17.6923077 0.2923588 4 56
GO:0007178 0.00017155 11.9132207 0.55339345 5 106
GO:0045944 0.00017857 7.65062241 1.29473185 7 248
GO:0043524 0.00018361 17.3542977 0.2975795 4 57
GO:0031328 0.00018494 6.08842559 2.28144281 9 437
GO:0007179 0.00019654 17.0288066 0.30280019 4 58
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GO:0009725 0.00020546 6.57910448 1.79069767 8 343
GO:1901698 0.00023196 6.45328865 1.82202183 8 349
GO:0007611 0.00023201 11.1220044 0.5899383 5 113
GO:0045893 0.00025615 6.35177539 1.8481253 8 354
GO:1903508 0.00025615 6.35177539 1.8481253 8 354
GO:0009628 0.0002824 6.25315425 1.87422876 8 359
GO:1902680 0.0002824 6.25315425 1.87422876 8 359
GO:1901215 0.00028832 15.3037037 0.33412435 4 64
GO:0006366 0.00029373 5.68605241 2.42240152 9 464
GO:0048522 0.00029513 4.91913747 6.7190318 15 1287
GO:0009755 0.00029718 28.6201373 0.13573802 3 26
GO:0034614 0.00029718 28.6201373 0.13573802 3 26
GO:0048661 0.00029718 28.6201373 0.13573802 3 26
GO:0071559 0.00032481 14.8028674 0.34456573 4 66
GO:0071560 0.00032481 14.8028674 0.34456573 4 66
GO:1901700 0.00034025 5.56233422 2.46938776 9 473
GO:0006367 0.00036451 14.3333333 0.35500712 4 68
GO:0036474 0.00038543 104.7 0.03132416 2 6
GO:1901032 0.00038543 104.7 0.03132416 2 6
GO:1903205 0.00038543 104.7 0.03132416 2 6
GO:1903206 0.00038543 104.7 0.03132416 2 6
GO:0007610 0.00043295 6.54504182 1.49311818 7 286
GO:0050890 0.00044647 9.56941176 0.67869008 5 130
GO:0042542 0.00045782 24.3567251 0.15662079 3 30
GO:0009888 0.00048066 5.27920228 2.584243 9 495
GO:0001893 0.00053789 83.74 0.03654485 2 7
GO:0044342 0.00053789 83.74 0.03654485 2 7
GO:0048660 0.00060902 21.9052632 0.17228287 3 33
GO:0032496 0.00064755 12.1985185 0.41243474 4 79
GO:0048545 0.00064941 8.7716263 0.7361177 5 141
GO:0002237 0.00067929 12.0350877 0.41765543 4 80
GO:0043523 0.00067929 12.0350877 0.41765543 4 80
GO:0034248 0.00071212 11.8759019 0.42287613 4 81
GO:0048659 0.00072565 20.5263158 0.18272425 3 35
GO:0008284 0.00073109 6.90277778 1.15899383 6 222
GO:0033554 0.00075837 4.92114269 2.74608448 9 526
GO:0042127 0.00076226 5.31414531 2.16658757 8 415
GO:0035994 0.00091628 59.7857143 0.04698624 2 9
GO:0045932 0.00091628 59.7857143 0.04698624 2 9
GO:0045933 0.00091628 59.7857143 0.04698624 2 9
GO:0045986 0.00091628 59.7857143 0.04698624 2 9
GO:1900408 0.00091628 59.7857143 0.04698624 2 9
GO:1902883 0.00091628 59.7857143 0.04698624 2 9
Page 199 of 232
Brain Pathology Editorial Office, Blackwell Publishing, Oxford, UK
Brain Pathology
This article is protected by copyright. All rights reserved.
GO:1903202 0.00091628 59.7857143 0.04698624 2 9
GO:0051591 0.00092586 18.7533835 0.19838633 3 38
GO:0051402 0.00093328 11.0013387 0.45420028 4 87
GO:0070887 0.00102371 4.28625473 4.19743711 11 804
GO:0009889 0.00104759 4.17435897 4.9492169 12 948
GO:0032870 0.0010567 6.40086207 1.24252492 6 238
GO:0045834 0.001243 16.8137652 0.2192691 3 42
GO:1901214 0.00124818 10.1283951 0.49074514 4 94
GO:0033687 0.00139103 46.4777778 0.05742762 2 11
GO:0060716 0.00139103 46.4777778 0.05742762 2 11
GO:1901031 0.00139103 46.4777778 0.05742762 2 11
GO:0048514 0.00140042 7.31663036 0.87185572 5 167
GO:0001890 0.00142432 15.9858793 0.22971049 3 44
GO:0010941 0.00142966 4.7755102 2.38063598 8 456
GO:0048523 0.00148199 3.94266509 5.93592786 13 1137
GO:0051726 0.00148534 5.96370968 1.326056 6 254
GO:0007565 0.0015209 15.6015038 0.23493118 3 45
GO:0071383 0.00162152 15.2350061 0.24015187 3 46
GO:0010611 0.00166396 41.82 0.06264832 2 12
GO:0045923 0.00166396 41.82 0.06264832 2 12
GO:0050873 0.00166396 41.82 0.06264832 2 12
GO:1903201 0.00166396 41.82 0.06264832 2 12
GO:0010033 0.00171243 3.97862233 4.45325107 11 853
GO:0050679 0.00172623 14.8851675 0.24537257 3 47
GO:0008219 0.00178354 4.29421094 3.08542952 9 591
GO:0016265 0.00178354 4.29421094 3.08542952 9 591
GO:0051592 0.00183509 14.5508772 0.25059326 3 48
GO:0009617 0.00188389 9.00110011 0.54817276 4 105
GO:0070997 0.00188389 9.00110011 0.54817276 4 105
GO:0048583 0.00193449 3.8304 5.28334124 12 1012
GO:0042221 0.00195952 3.79354095 6.10299003 13 1169
GO:0002042 0.00196029 38.0090909 0.06786901 2 13
GO:0014743 0.00196029 38.0090909 0.06786901 2 13
GO:0048518 0.00201389 3.86172651 7.88846701 15 1511
GO:0000122 0.00210584 6.63251818 0.95538681 5 183
GO:0010556 0.00210945 3.85747393 4.56288562 11 874
GO:0038095 0.0021625 8.64973545 0.56905553 4 109
GO:0048869 0.00220682 3.7308642 6.17607973 13 1183
GO:0060674 0.00227979 34.8333333 0.0730897 2 14
GO:0070301 0.00227979 34.8333333 0.0730897 2 14
GO:0080134 0.00236645 4.77801609 1.98386331 7 380
GO:0060548 0.00236659 5.40441176 1.45135263 6 278
GO:0001568 0.00260251 6.29915068 1.00237304 5 192
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GO:0036473 0.00262222 32.1461538 0.07831039 2 15
GO:0060135 0.00262222 32.1461538 0.07831039 2 15
GO:0033002 0.00271837 12.5708502 0.28713811 3 55
GO:0071248 0.00271837 12.5708502 0.28713811 3 55
GO:0044706 0.00286255 12.3306852 0.2923588 3 56
GO:0010038 0.00289189 7.94931774 0.61604177 4 118
GO:0002763 0.00298736 29.8428571 0.08353109 2 16
GO:0060395 0.00298736 29.8428571 0.08353109 2 16
GO:1900407 0.00298736 29.8428571 0.08353109 2 16
GO:0001944 0.00304453 6.06124924 1.03891789 5 199
GO:0048519 0.00316586 3.54329123 6.40579022 13 1227
GO:0006950 0.00325322 3.55014164 5.59136213 12 1071
GO:0071363 0.00336762 5.00856164 1.55576649 6 298
GO:0006940 0.00337499 27.8466667 0.08875178 2 17
GO:0002573 0.00365425 11.2540835 0.31846227 3 61
GO:0070848 0.00366167 4.91792929 1.58186996 6 303
GO:0031326 0.00372509 3.53679654 4.88134789 11 935
GO:0071407 0.00377575 7.35140018 0.663028 4 127
GO:0035914 0.00378488 26.1 0.09397247 2 18
GO:1902882 0.00378488 26.1 0.09397247 2 18
GO:0071241 0.0038271 11.0606601 0.32368296 3 62
GO:0008283 0.00392046 3.99129252 2.78262933 8 533
GO:0051240 0.00403044 4.30471545 2.17702895 7 417
GO:0071310 0.00420434 3.71826046 3.48220218 9 667
GO:0003300 0.00421682 24.5588235 0.09919317 2 19
GO:0046889 0.00421682 24.5588235 0.09919317 2 19
GO:0009314 0.00433905 7.05555556 0.68913147 4 132
GO:0038093 0.00433905 7.05555556 0.68913147 4 132
GO:0030154 0.00445228 3.38559708 5.78974846 12 1109
GO:0007166 0.00454429 3.52244389 4.23920266 10 812
GO:0014896 0.00467058 23.1888889 0.10441386 2 20
GO:0014897 0.00467058 23.1888889 0.10441386 2 20
GO:0043502 0.00467058 23.1888889 0.10441386 2 20
GO:1901701 0.00480839 4.63136943 1.67062174 6 320
GO:0009059 0.00486155 3.3400722 5.84717608 12 1120
GO:0045639 0.00514595 21.9631579 0.10963455 2 21
GO:0060711 0.00514595 21.9631579 0.10963455 2 21
GO:0051171 0.00521814 3.35306334 5.08495491 11 974
GO:0002041 0.00522069 Inf 0.00522069 1 1
GO:0009444 0.00522069 Inf 0.00522069 1 1
GO:0021538 0.00522069 Inf 0.00522069 1 1
GO:0021940 0.00522069 Inf 0.00522069 1 1
GO:0021986 0.00522069 Inf 0.00522069 1 1
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GO:0032056 0.00522069 Inf 0.00522069 1 1
GO:0032058 0.00522069 Inf 0.00522069 1 1
GO:0035633 0.00522069 Inf 0.00522069 1 1
GO:0036066 0.00522069 Inf 0.00522069 1 1
GO:0036476 0.00522069 Inf 0.00522069 1 1
GO:0036497 0.00522069 Inf 0.00522069 1 1
GO:0038097 0.00522069 Inf 0.00522069 1 1
GO:0045341 0.00522069 Inf 0.00522069 1 1
GO:0045343 0.00522069 Inf 0.00522069 1 1
GO:0045345 0.00522069 Inf 0.00522069 1 1
GO:0051132 0.00522069 Inf 0.00522069 1 1
GO:0051133 0.00522069 Inf 0.00522069 1 1
GO:0051135 0.00522069 Inf 0.00522069 1 1
GO:0051866 0.00522069 Inf 0.00522069 1 1
GO:0060005 0.00522069 Inf 0.00522069 1 1
GO:0060734 0.00522069 Inf 0.00522069 1 1
GO:0090360 0.00522069 Inf 0.00522069 1 1
GO:0090361 0.00522069 Inf 0.00522069 1 1
GO:0090362 0.00522069 Inf 0.00522069 1 1
GO:1903207 0.00522069 Inf 0.00522069 1 1
GO:1903208 0.00522069 Inf 0.00522069 1 1
GO:1903898 0.00522069 Inf 0.00522069 1 1
GO:1903916 0.00522069 Inf 0.00522069 1 1
GO:1903917 0.00522069 Inf 0.00522069 1 1
GO:0050877 0.00535162 4.52219626 1.70716659 6 327
GO:0090257 0.00539151 9.72113119 0.3654485 3 70
GO:0001525 0.00563251 6.52818035 0.7413384 4 142
GO:0097285 0.00563251 6.52818035 0.7413384 4 142
GO:0043618 0.0056427 20.86 0.11485524 2 22
GO:2000177 0.0056427 20.86 0.11485524 2 22
GO:0048584 0.005774 3.7137746 2.96013289 8 567
GO:0030522 0.00583456 9.43478261 0.37588989 3 72
GO:0042493 0.00591922 6.43174603 0.75177978 4 144
GO:0007049 0.0059505 3.97939394 2.33364974 7 447
GO:0048646 0.00602725 4.4031155 1.74893213 6 335
GO:0006417 0.00606409 9.29774436 0.38111058 3 73
GO:0002040 0.00616062 19.8619048 0.12007594 2 23
GO:2000112 0.0065174 3.31551861 4.44803037 10 852
GO:0043500 0.00669951 18.9545455 0.12529663 2 24
GO:0043620 0.00669951 18.9545455 0.12529663 2 24
GO:0048513 0.00674782 3.29590229 4.46891315 10 856
GO:0043603 0.00704688 4.9081658 1.26340769 5 242
GO:0001938 0.00725913 18.126087 0.13051732 2 25
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GO:0034250 0.00725913 18.126087 0.13051732 2 25
GO:0043534 0.00725913 18.126087 0.13051732 2 25
GO:0009266 0.00729316 8.66736842 0.40721405 3 78
GO:0071496 0.00750105 5.98814815 0.80398671 4 154
GO:0060255 0.00769175 3.09802451 7.02705268 13 1346
GO:0009605 0.00800867 3.3161921 3.82676792 9 733
GO:0034146 0.00843978 16.668 0.14095871 2 27
GO:0034166 0.00843978 16.668 0.14095871 2 27
GO:0051716 0.00864472 3.22925457 9.98196488 16 1912
GO:0043066 0.0087715 4.63764706 1.3312767 5 255
GO:0035666 0.00906039 16.0230769 0.1461794 2 28
GO:0050678 0.00924757 7.9139923 0.4437589 3 85
GO:0043069 0.00935712 4.55998147 1.35215947 5 259
GO:0051094 0.00962547 3.95557851 1.92643569 6 369
GO:0002756 0.0097009 15.4259259 0.15140009 2 29
GO:0007631 0.0097009 15.4259259 0.15140009 2 29
GO:0034162 0.0097009 15.4259259 0.15140009 2 29
GO:0038123 0.0097009 15.4259259 0.15140009 2 29
GO:0038124 0.0097009 15.4259259 0.15140009 2 29
GO:0002768 0.00994892 5.49284254 0.87185572 4 167
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Term
response to corticotropin-releasing hormone
cellular response to corticotropin-releasing hormone stimulus
fat cell differentiation
learning
response to oxidative stress
negative regulation of transcription from RNA polymerase II promoter in response to endoplasmic reticulum stress
positive regulation of biosynthetic process
single-organism behavior
response to mechanical stimulus
positive regulation of nitrogen compound metabolic process
DNA-templated transcription, initiation
response to organic cyclic compound
positive regulation of metabolic process
positive regulation of RNA metabolic process
steroid hormone mediated signaling pathway
response to organophosphorus
cellular response to endogenous stimulus
positive regulation of macromolecule biosynthetic process
positive regulation of macromolecule metabolic process
response to inorganic substance
cellular response to calcium ion
response to purine-containing compound
positive regulation of cellular metabolic process
positive regulation of nucleobase-containing compound metabolic process
decidualization
regulation of type B pancreatic cell proliferation
negative regulation of transcription from RNA polymerase II promoter in response to stress
response to organonitrogen compound
regulation of transcription from RNA polymerase II promoter
response to endogenous stimulus
response to reactive oxygen species
response to lipid
positive regulation of gene expression
cellular response to oxidative stress
transmembrane receptor protein serine/threonine kinase signaling pathway
positive regulation of transcription from RNA polymerase II promoter
negative regulation of neuron apoptotic process
positive regulation of cellular biosynthetic process
transforming growth factor beta receptor signaling pathway
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response to hormone
response to nitrogen compound
learning or memory
positive regulation of transcription, DNA-templated
positive regulation of nucleic acid-templated transcription
response to abiotic stimulus
positive regulation of RNA biosynthetic process
negative regulation of neuron death
transcription from RNA polymerase II promoter
positive regulation of cellular process
hormone-mediated signaling pathway
cellular response to reactive oxygen species
positive regulation of smooth muscle cell proliferation
response to transforming growth factor beta
cellular response to transforming growth factor beta stimulus
response to oxygen-containing compound
transcription initiation from RNA polymerase II promoter
cell death in response to hydrogen peroxide
negative regulation of response to reactive oxygen species
regulation of hydrogen peroxide-induced cell death
negative regulation of hydrogen peroxide-induced cell death
behavior
cognition
response to hydrogen peroxide
tissue development
maternal placenta development
type B pancreatic cell proliferation
regulation of smooth muscle cell proliferation
response to lipopolysaccharide
response to steroid hormone
response to molecule of bacterial origin
regulation of neuron apoptotic process
regulation of cellular amide metabolic process
smooth muscle cell proliferation
positive regulation of cell proliferation
cellular response to stress
regulation of cell proliferation
response to muscle stretch
negative regulation of muscle contraction
positive regulation of muscle contraction
negative regulation of smooth muscle contraction
negative regulation of cellular response to oxidative stress
negative regulation of response to oxidative stress
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negative regulation of oxidative stress-induced cell death
response to cAMP
neuron apoptotic process
cellular response to chemical stimulus
regulation of biosynthetic process
cellular response to hormone stimulus
positive regulation of lipid metabolic process
regulation of neuron death
osteoblast proliferation
labyrinthine layer blood vessel development
regulation of response to reactive oxygen species
blood vessel morphogenesis
placenta development
regulation of cell death
negative regulation of cellular process
regulation of cell cycle
female pregnancy
cellular response to steroid hormone stimulus
regulation of cardiac muscle hypertrophy
positive regulation of fatty acid metabolic process
brown fat cell differentiation
regulation of oxidative stress-induced cell death
response to organic substance
positive regulation of epithelial cell proliferation
cell death
death
response to calcium ion
response to bacterium
neuron death
regulation of response to stimulus
response to chemical
cell migration involved in sprouting angiogenesis
regulation of muscle hypertrophy
positive regulation of biological process
negative regulation of transcription from RNA polymerase II promoter
regulation of macromolecule biosynthetic process
Fc-epsilon receptor signaling pathway
cellular developmental process
placenta blood vessel development
cellular response to hydrogen peroxide
regulation of response to stress
negative regulation of cell death
blood vessel development
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cell death in response to oxidative stress
maternal process involved in female pregnancy
muscle cell proliferation
cellular response to metal ion
multi-multicellular organism process
response to metal ion
positive regulation of myeloid leukocyte differentiation
SMAD protein signal transduction
regulation of cellular response to oxidative stress
vasculature development
negative regulation of biological process
response to stress
cellular response to growth factor stimulus
regulation of smooth muscle contraction
myeloid leukocyte differentiation
response to growth factor
regulation of cellular biosynthetic process
cellular response to organic cyclic compound
skeletal muscle cell differentiation
regulation of response to oxidative stress
cellular response to inorganic substance
cell proliferation
positive regulation of multicellular organismal process
cellular response to organic substance
cardiac muscle hypertrophy
positive regulation of lipid biosynthetic process
response to radiation
Fc receptor signaling pathway
cell differentiation
cell surface receptor signaling pathway
muscle hypertrophy
striated muscle hypertrophy
regulation of muscle adaptation
cellular response to oxygen-containing compound
macromolecule biosynthetic process
positive regulation of myeloid cell differentiation
labyrinthine layer development




positive regulation of cerebellar granule cell precursor proliferation
habenula development
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positive regulation of translation in response to stress
positive regulation of translational initiation in response to stress
maintenance of blood-brain barrier
protein O-linked fucosylation
neuron death in response to hydrogen peroxide
eIF2alpha dephosphorylation in response to endoplasmic reticulum stress
positive regulation of mast cell activation by Fc-epsilon receptor signaling pathway
MHC class I biosynthetic process
regulation of MHC class I biosynthetic process
positive regulation of MHC class I biosynthetic process
NK T cell activation
regulation of NK T cell activation
positive regulation of NK T cell activation
general adaptation syndrome
vestibular reflex
regulation of endoplasmic reticulum stress-induced eIF2 alpha phosphorylation
platelet-derived growth factor production
regulation of platelet-derived growth factor production
positive regulation of platelet-derived growth factor production
regulation of hydrogen peroxide-induced neuron death
negative regulation of hydrogen peroxide-induced neuron death
negative regulation of PERK-mediated unfolded protein response
regulation of endoplasmic reticulum stress-induced eIF2 alpha dephosphorylation
positive regulation of endoplasmic reticulum stress-induced eIF2 alpha dephosphorylation
neurological system process
regulation of muscle system process
angiogenesis
cell-type specific apoptotic process
regulation of transcription from RNA polymerase II promoter in response to stress
regulation of neural precursor cell proliferation
positive regulation of response to stimulus
intracellular receptor signaling pathway
response to drug
cell cycle
anatomical structure formation involved in morphogenesis
regulation of translation
sprouting angiogenesis
regulation of cellular macromolecule biosynthetic process
muscle adaptation
regulation of DNA-templated transcription in response to stress
organ development
cellular amide metabolic process
positive regulation of endothelial cell proliferation
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positive regulation of cellular amide metabolic process
blood vessel endothelial cell migration
response to temperature stimulus
cellular response to external stimulus
regulation of macromolecule metabolic process
response to external stimulus
toll-like receptor 5 signaling pathway
toll-like receptor 10 signaling pathway
cellular response to stimulus
negative regulation of apoptotic process
TRIF-dependent toll-like receptor signaling pathway
regulation of epithelial cell proliferation
negative regulation of programmed cell death
positive regulation of developmental process
MyD88-independent toll-like receptor signaling pathway
feeding behavior
toll-like receptor 9 signaling pathway
toll-like receptor TLR1:TLR2 signaling pathway
toll-like receptor TLR6:TLR2 signaling pathway
immune response-regulating cell surface receptor signaling pathway
Page 209 of 232
Brain Pathology Editorial Office, Blackwell Publishing, Oxford, UK
Brain Pathology




NR4A1 NR4A2 NR4A3 PTGS2 RGS2
ARC BTG2 FOS JUN PTGS2
FOS GPR37L1 JUN NR4A2 NR4A3 PTGS2
JUN PPP1R15A
CYR61 FOS HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2
ARC BTG2 FOS JUN NR4A2 NR4A3 PTGS2
BTG2 FOS JUN JUNB PTGS2
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2
JUN JUNB NR4A1 NR4A2 NR4A3
BTG2 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2
BTG2 CYR61 FOS GPR37L1 HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 RGS2 ZFAND2A
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A
NR4A1 NR4A2 NR4A3
FOS JUN JUNB PTGS2
CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2
CYR61 FOS HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A
BTG2 CYR61 FOS GPR37L1 HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A ZFAND2A
FOS GPR37L1 JUN JUNB NR4A3 PTGS2
FOS JUN JUNB
FOS JUN JUNB PTGS2
BTG2 CYR61 FOS GPR37L1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 ZFAND2A




BTG2 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2
FOS GPR37L1 JUN NR4A3
FOS JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A
FOS GPR37L1 NR4A2 NR4A3
CYR61 FOS JUN JUNB PPP1R15A
CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3
BTG2 JUN NR4A2 NR4A3
CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2
FOS JUN JUNB PPP1R15A
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BTG2 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2
BTG2 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2
ARC BTG2 FOS JUN PTGS2
CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A
CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A
BTG2 DNAJA4 FOS HSPH1 JUN JUNB NR4A2 PTGS2
CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A
BTG2 JUN NR4A2 NR4A3
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A




FOS JUN JUNB PPP1R15A
FOS JUN JUNB PPP1R15A
BTG2 FOS GPR37L1 JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2





ARC BTG2 FOS JUN NR4A2 NR4A3 PTGS2
ARC BTG2 FOS JUN PTGS2
GPR37L1 JUN NR4A3




FOS JUN JUNB PTGS2
FOS NR4A1 NR4A2 NR4A3 PTGS2
FOS JUN JUNB PTGS2
BTG2 JUN NR4A2 NR4A3
BTG2 CYR61 PPP1R15A RGS2
JUN NR4A3 PTGS2
CYR61 GPR37L1 JUN NR4A1 NR4A3 PTGS2
BTG2 FOS GPR37L1 HSPH1 JUN NR4A2 NR4A3 PPP1R15A PTGS2
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GPR37L1 NR4A3
FOS JUN JUNB
BTG2 JUN NR4A2 NR4A3
CYR61 FOS GPR37L1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 ZFAND2A
BTG2 CYR61 FOS HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 RGS2
FOS JUN JUNB NR4A1 NR4A2 NR4A3
CYR61 NR4A3 PTGS2




CYR61 JUN JUNB NR4A1 PTGS2
CYR61 JUNB PTGS2
BTG2 CYR61 GPR37L1 JUN JUNB NR4A2 NR4A3 PTGS2
APCDD1 BTG2 CYR61 DNAJA4 GPR37L1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 RGS2







BTG2 CYR61 FOS HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2
JUN NR4A1 NR4A3
BTG2 CYR61 GPR37L1 JUN JUNB NR4A2 NR4A3 PPP1R15A PTGS2
BTG2 CYR61 GPR37L1 JUN JUNB NR4A2 NR4A3 PPP1R15A PTGS2
FOS JUN JUNB
FOS JUN JUNB PTGS2
BTG2 JUN NR4A2 NR4A3
APCDD1 ARC CYR61 FOS GPR37L1 HSPH1 JUN NR4A1 NR4A3 PPP1R15A PTGS2 RGS2
BTG2 CYR61 FOS GPR37L1 HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 ZFAND2A
NR4A1 PTGS2
NR4A3 RGS2
ARC BTG2 CYR61 FOS GPR37L1 HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 RGS2 ZFAND2A
BTG2 JUN JUNB NR4A3 PPP1R15A
BTG2 CYR61 FOS HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A RGS2
FOS JUN NR4A1 NR4A3
APCDD1 ARC BTG2 CYR61 FOS GPR37L1 JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2 RGS2
CYR61 JUNB
GPR37L1 NR4A3
FOS GPR37L1 HSPH1 JUN NR4A3 PPP1R15A PTGS2
BTG2 CYR61 GPR37L1 JUN NR4A2 NR4A3
CYR61 JUN JUNB NR4A1 PTGS2
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CYR61 JUN JUNB NR4A1 PTGS2
APCDD1 BTG2 CYR61 DNAJA4 GPR37L1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 RGS2
BTG2 CYR61 DNAJA4 FOS GPR37L1 HSPH1 JUN NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2
CYR61 FOS JUN JUNB NR4A1 PPP1R15A
PTGS2 RGS2
FOS JUN JUNB
CYR61 FOS JUN JUNB NR4A1 PPP1R15A
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 RGS2




BTG2 CYR61 GPR37L1 JUN JUNB NR4A1 NR4A3 PTGS2
CYR61 FOS GPR37L1 JUN NR4A3 PTGS2 RGS2
CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2
NR4A3 RGS2
CYR61 PTGS2
FOS JUN JUNB PTGS2
FOS JUN NR4A1 NR4A3
APCDD1 BTG2 CYR61 FOS GPR37L1 JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2 RGS2




FOS GPR37L1 NR4A1 NR4A2 NR4A3 PTGS2
BTG2 CYR61 FOS HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A RGS2 SPON1
FOS JUN
CYR61 JUNB
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ARC BTG2 FOS JUN NR4A3 PTGS2
NR4A3 PTGS2 RGS2
CYR61 JUN NR4A1 PTGS2
BTG2 JUN NR4A2 NR4A3
JUN PPP1R15A
BTG2 GPR37L1
ARC CYR61 FOS GPR37L1 JUN NR4A3 PPP1R15A PTGS2
NR4A1 NR4A2 NR4A3
FOS JUN JUNB PTGS2
JUN JUNB NR4A1 NR4A3 PPP1R15A PTGS2 RGS2
CYR61 JUN JUNB NR4A1 NR4A3 PTGS2
BTG2 PPP1R15A RGS2
NR4A1 PTGS2
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A RGS2
NR4A3 RGS2
JUN PPP1R15A
APCDD1 BTG2 CYR61 FOS GPR37L1 JUN JUNB NR4A2 NR4A3 PTGS2
BTG2 CYR61 PPP1R15A PTGS2 RGS2
JUN NR4A1
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FOS JUN NR4A2 PTGS2
BTG2 CYR61 FOS GPR37L1 HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A RGS2 ZFAND2A
BTG2 CYR61 FOS JUN JUNB NR4A1 NR4A2 NR4A3 PTGS2
FOS JUN
FOS JUN
APCDD1 ARC BTG2 CYR61 FOS GPR37L1 HSPH1 JUN JUNB NR4A1 NR4A2 NR4A3 PPP1R15A PTGS2 RGS2 ZFAND2A
BTG2 CYR61 JUN NR4A2 NR4A3
FOS JUN
JUN NR4A1 NR4A3
BTG2 CYR61 JUN NR4A2 NR4A3






FOS JUN NR4A1 NR4A3
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0006457 8.54E-14 37.7299771 0.5730897 12 69
GO:0006986 2.15E-13 43.0729167 0.45681063 11 55
GO:0035966 3.28E-13 41.1802536 0.47342193 11 57
GO:0009408 4.78E-09 28.4995693 0.42358804 8 51
GO:0009266 7.64E-09 20.6187291 0.64784053 9 78
GO:0042026 2.23E-08 99.3333333 0.09966777 5 12
GO:0061077 1.69E-07 57.875 0.14119601 5 17
GO:0044267 5.44E-06 4.89174131 10.9053156 24 1313
GO:0019538 8.64E-06 4.80594406 12.0847176 25 1455
GO:0034605 9.21E-06 22.3010753 0.29900332 5 36
GO:0009628 1.67E-05 5.761684 2.98172757 12 359
GO:0018126 2.86E-05 78.2625 0.06644518 3 8
GO:1900034 4.46E-05 25.5483871 0.2076412 4 25
GO:0017185 6.70E-05 Inf 0.0166113 2 2
GO:0070389 6.70E-05 Inf 0.0166113 2 2
GO:0051085 0.00020004 253.212121 0.02491694 2 3
GO:0044260 0.00021152 3.91395349 16.2956811 27 1962
GO:0006950 0.00023624 3.52976473 8.89534884 19 1071
GO:0044237 0.00034146 4.96085165 21.4202658 31 2579
GO:1900101 0.00039798 126.575758 0.03322259 2 4
GO:0071704 0.00047116 4.79833398 21.6943522 31 2612
GO:0080135 0.0005809 5.75431034 1.50332226 7 181
GO:0036500 0.00065984 84.3636364 0.04152824 2 5
GO:1990440 0.00065984 84.3636364 0.04152824 2 5
GO:0030433 0.00072565 20.5263158 0.18272425 3 22
GO:0036503 0.00082976 19.4953125 0.1910299 3 23
GO:0044238 0.00083001 4.07797428 20.9136213 30 2518
GO:0051604 0.00086015 7.83908046 0.7641196 5 92
GO:0043065 0.00088067 5.3368984 1.61129568 7 194
GO:0043068 0.00093607 5.27777778 1.62790698 7 196
GO:0043170 0.00101673 3.36371237 17.6079734 27 2120
GO:0010942 0.00132936 4.94776119 1.72757475 7 208
GO:0071236 0.00137126 50.5939394 0.05813953 2 7
GO:0071353 0.00181882 42.1515152 0.06644518 2 8
GO:0010033 0.00190155 2.99015513 7.08471761 15 853
GO:0070670 0.0023263 36.1212121 0.07475083 2 9
GO:0050790 0.00268968 3.00881262 5.80564784 13 699
GO:0036003 0.00289274 31.5984848 0.08305648 2 10
GO:0042149 0.00289274 31.5984848 0.08305648 2 10
GO:0097237 0.00289274 31.5984848 0.08305648 2 10
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GO:0010824 0.00351718 28.0808081 0.09136213 2 11
GO:0046605 0.00351718 28.0808081 0.09136213 2 11
GO:0008152 0.00369138 4.34208754 24.9335548 32 3002
GO:0051084 0.00419866 25.2666667 0.09966777 2 12
GO:0050714 0.00420275 10.4949324 0.33222591 3 40
GO:0006458 0.00493626 22.9641873 0.10797342 2 13
GO:0032755 0.00493626 22.9641873 0.10797342 2 13
GO:0042116 0.00572905 21.0454545 0.11627907 2 14
GO:1901998 0.00572905 21.0454545 0.11627907 2 14
GO:0030199 0.00657612 19.4219114 0.12458472 2 15
GO:0046677 0.00657612 19.4219114 0.12458472 2 15
GO:0002377 0.00747656 18.030303 0.13289037 2 16
GO:0000056 0.00830565 Inf 0.00830565 1 1
GO:0001980 0.00830565 Inf 0.00830565 1 1
GO:0002014 0.00830565 Inf 0.00830565 1 1
GO:0002236 0.00830565 Inf 0.00830565 1 1
GO:0002368 0.00830565 Inf 0.00830565 1 1
GO:0002418 0.00830565 Inf 0.00830565 1 1
GO:0002424 0.00830565 Inf 0.00830565 1 1
GO:0002834 0.00830565 Inf 0.00830565 1 1
GO:0002836 0.00830565 Inf 0.00830565 1 1
GO:0002837 0.00830565 Inf 0.00830565 1 1
GO:0002839 0.00830565 Inf 0.00830565 1 1
GO:0002840 0.00830565 Inf 0.00830565 1 1
GO:0002842 0.00830565 Inf 0.00830565 1 1
GO:0006398 0.00830565 Inf 0.00830565 1 1
GO:0006987 0.00830565 Inf 0.00830565 1 1
GO:0007518 0.00830565 Inf 0.00830565 1 1
GO:0015993 0.00830565 Inf 0.00830565 1 1
GO:0018395 0.00830565 Inf 0.00830565 1 1
GO:0019889 0.00830565 Inf 0.00830565 1 1
GO:0033133 0.00830565 Inf 0.00830565 1 1
GO:0046946 0.00830565 Inf 0.00830565 1 1
GO:0046947 0.00830565 Inf 0.00830565 1 1
GO:0060096 0.00830565 Inf 0.00830565 1 1
GO:0060690 0.00830565 Inf 0.00830565 1 1
GO:0060691 0.00830565 Inf 0.00830565 1 1
GO:0060904 0.00830565 Inf 0.00830565 1 1
GO:0070077 0.00830565 Inf 0.00830565 1 1
GO:0070078 0.00830565 Inf 0.00830565 1 1
GO:0070079 0.00830565 Inf 0.00830565 1 1
GO:0071492 0.00830565 Inf 0.00830565 1 1
GO:0090074 0.00830565 Inf 0.00830565 1 1
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GO:0100032 0.00830565 Inf 0.00830565 1 1
GO:1900098 0.00830565 Inf 0.00830565 1 1
GO:1900100 0.00830565 Inf 0.00830565 1 1
GO:1900413 0.00830565 Inf 0.00830565 1 1
GO:1903301 0.00830565 Inf 0.00830565 1 1
GO:1903332 0.00830565 Inf 0.00830565 1 1
GO:1903487 0.00830565 Inf 0.00830565 1 1
GO:1903489 0.00830565 Inf 0.00830565 1 1
GO:1903891 0.00830565 Inf 0.00830565 1 1
GO:1903894 0.00830565 Inf 0.00830565 1 1
GO:1990418 0.00830565 Inf 0.00830565 1 1
GO:2000298 0.00830565 Inf 0.00830565 1 1
GO:2000299 0.00830565 Inf 0.00830565 1 1
GO:2000347 0.00830565 Inf 0.00830565 1 1
GO:0002312 0.00842948 16.8242424 0.14119601 2 17
GO:0006888 0.00842948 16.8242424 0.14119601 2 17
GO:0006984 0.00842948 16.8242424 0.14119601 2 17
GO:0036498 0.00842948 16.8242424 0.14119601 2 17
GO:0050896 0.00876379 2.55169996 18.6461794 26 2245
GO:0032675 0.00943399 15.7689394 0.14950166 2 18
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Term Genes padjust
protein foldingBAG2 CHORDC1 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 LMAN2L PPID PTGES31.24E-10
response to unfolded proteinDNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 MANF SERPINH1 TMEM129 XBP11.57E-10
response to topologically incorrect proteinDNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 MANF SERPINH1 TMEM129 XBP11.59E-10
response to heatBAG2 CHORDC1 DNAJA1 DNAJB1 DNAJB4 HSPA6 HSPD1 PTGES31.74E-06
response to temperature stimulusBAG2 CHORDC1 CIRBP DNAJA1 DNAJB1 DNAJB4 HSPA6 HSPD1 PTGES32.22E-06
protein refoldingDNAJA1 DNAJB1 HSPA6 HSPD1 PTGES35.41E-06
chaperone-mediated protein foldingCHORDC1 DNAJB1 HSPD1 PPID PTGES33.52E-05
cellular protein metabolic processAPH1B BAG2 CHORDC1 CIRBP CKS2 DCAF16 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 JMJD6 LMAN2L LMF1 MKNK2 P4HA1 PLOD1 PPID PTGES3 SERPINH1 TMEM129 XBP10.00098958
protein metabolic processAPH1B BAG2 CHORDC1 CIRBP CKS2 DCAF16 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 JMJD6 LMAN2L LMF1 MKNK2 P4HA1 PLOD1 PPID PTGES3 SERPINH1 TMEM129 XBP1 XPO10.00133994
cellular response to heatBAG2 CHORDC1 DNAJB1 HSPA6 PTGES30.00133994
response to abiotic stimulusBAG2 CHORDC1 CIRBP DNAJA1 DNAJB1 DNAJB4 HSPA6 HSPD1 PLOD1 PPID PTGES3 XBP10.00221106
protein hydroxylationJMJD6 P4HA1 PLOD10.00346537
regulation of cellular response to heatBAG2 CHORDC1 DNAJB1 PTGES30.00499 21
peptidyl-lysine hydroxylationJMJD6 PLOD1 0.00650179
chaperone cofactor-dependent protein refoldingDNAJB1 PTGES30.00650179
chaperone mediated protein folding requiring cofactorDNAJB1 HSPD10.01810385
cellular macromolecule metabolic processAPH1B BAG2 CHORDC1 CIRBP CKS2 DCAF16 DEDD2 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 JMJD6 LMAN2L LMF1 MKNK2 P4HA1 PLOD1 PPID PTGES3 SERPINH1 TMEM129 XBP1 XPO1 ZNF4730.01810385
response to stressAHSA1 BAG2 CHORDC1 CIRBP DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 IFRD1 MANF PLOD1 PTGES3 SERPINH1 STIP1 TMEM129 XBP10.01909602
cellular metabolic processADHFE1 APH1B BAG2 CHORDC1 CIRBP CKS2 DCAF16 DEDD2 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 JMJD6 LMAN2L LMF1 MKNK2 P4HA1 PFKFB2 PLOD1 PPID PTGES3 SERPINH1 SLC5A3 SPR TMEM129 XBP1 XPO1 ZNF4730.02614859
regulation of endoplasmic reticulum unfolded protein responseHSPA5 XBP1 0.02895327
organic substance metabolic processADHFE1 APH1B BAG2 CHORDC1 CIRBP CKS2 DCAF16 DEDD2 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 JMJD6 LMAN2L LMF1 MKNK2 P4HA1 PFKFB2 PLOD1 PPID PTGES3 SERPINH1 SLC5A3 SPR TMEM129 XBP1 XPO1 ZNF4730.03264438
regulation of cellular response to stressBAG2 CHORDC1 DNAJA1 DNAJB1 HSPA5 PTGES3 XBP10.0384 87
ATF6-mediated unfolded protein responseHSPA5 XBP1 0.04000304
positive regulation of transcription from RNA polymerase II promoter in response to endoplasmic reticulum stressHSPA5 XBP1 0.04000304
ER-associated ubiquitin-dependent protein catabolic processHSPA5 TMEM129 XBP10.04223288
ERAD pathwayHSPA5 TMEM129 XBP10.04418533
primary metabolic processAPH1B BAG2 CHORDC1 CIRBP CKS2 DCAF16 DEDD2 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 JMJD6 LMAN2L LMF1 MKNK2 P4HA1 PFKFB2 PLOD1 PPID PTGES3 SERPINH1 SLC5A3 SPR TMEM129 XBP1 XPO1 ZNF4730.04418533
protein maturationAPH1B HSPD1 HSPE1 LMF1 SERPINH10.04418533
positive regulation of apoptotic processAPH1B DEDD2 DNAJA1 HSPD1 HSPE1 PPID XBP10.04418533
positive regulation of programmed cell deathAPH1B DEDD2 DNAJA1 HSPD1 HSPE1 PPID XBP10.04539959
macromolecule metabolic processAPH1B BAG2 CHORDC1 CIRBP CKS2 DCAF16 DEDD2 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 JMJD6 LMAN2L LMF1 MKNK2 P4HA1 PLOD1 PPID PTGES3 SERPINH1 TMEM129 XBP1 XPO1 ZNF4730.04772051
positive regulation of cell deathAPH1B DEDD2 DNAJA1 HSPD1 HSPE1 PPID XBP10.06044421
cellular response to antibioticHSPA5 XBP1 0.06046006
cellular response to interleukin-4HSPA5 XBP1 0.07783474
response to organic substanceAPH1B DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 MANF PFKFB2 PLOD1 SERPINH1 TMEM129 XBP1 XPO10.07905028
response to interleukin-4HSPA5 XBP1 0.09402138
regulation of catalytic activityAHSA1 APH1B CHORDC1 CKS2 DNAJA1 DNAJB1 HSPA5 HSPD1 HSPE1 LMF1 PFKFB2 SERPINH1 SPR0.10522344
positive regulation of transcription from RNA polymerase II promoter in response to stressHSPA5 XBP1 0.10522344
cellular response to glucose starvationHSPA5 XBP1 0.10522344
cellular response to toxic substanceHSPA5 XBP1 0.10522344
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regulation of centrosome duplicationCHORDC1 XPO10.12143454
regulation of centrosome cycleCHORDC1 XPO10.12143454
metabolic processADHFE1 AHSA1 APH1B BAG2 CHORDC1 CIRBP CKS2 DCAF16 DEDD2 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 JMJD6 LMAN2L LMF1 MKNK2 P4HA1 PFKFB2 PLOD1 PPID PTGES3 SERPINH1 SLC5A3 SPR TMEM129 XBP1 XPO1 ZNF4730.12143454
'de novo' posttranslational protein foldingDNAJB1 HSPD10.12143454
positive regulation of protein secretionPFKFB2 PPID XBP10. 2143454
'de novo' protein foldingDNAJB1 HSPD10.12143454
positive regulation of interleukin-6 productionHSPD1 XBP1 0.12143454
macrophage activationHSPD1 JMJD6 0.12143454
toxin transportDNAJA1 HSPA50.12143454
collagen fibril organizationP4HA1 SERPINH10.12143454
response to antibioticHSPA5 XBP1 0.12143454
immunoglobulin productionHSPD1 XBP1 0.12143454
ribosomal small subunit export from nucleusXPO1 0.12143454
regulation of systemic arterial blood pressure by ischemic conditionsMANF 0.12143454
vasoconstriction of artery involved in ischemic response to lowering of systemic arterial blood pressureMANF 0.12143454
detection of misfolded proteinHSPD1 0.12143454
B cell cytokine productionHSPD1 0.12143454
immune response to tumor cellHSPD1 0.12143454
T cell mediated immune response to tumor cellHSPD1 0.12143454
regulation of response to tumor cellHSPD1 0.12143454
positive regulation of response to tumor cellHSPD1 0.12143454
regulation of immune response to tumor cellHSPD1 0.12143454
positive regulation of immune response to tumor cellHSPD1 0.12143454
regulation of T cell mediated immune response to tumor cellHSPD1 0.12143454
positive regulation of T cell mediated immune response to tumor cellHSPD1 0.12143454
histone mRNA 3'-end processingZNF473 0.12143454
activation of signaling protein activity involved in unfolded protein responseHSPA5 0.12143454
myoblast fate determinationIFRD1 0.12143454
molecular hydrogen transportADHFE1 0.12143454
peptidyl-lysine hydroxylation to 5-hydroxy-L-lysineJMJD6 0.12143454
pteridine metabolic processSPR 0.12143454
positive regulation of glucokinase activityPFKFB2 0.12143454
hydroxylysine metabolic processPLOD1 0.12143454
hydroxylysine biosynthetic processPLOD1 0.12143454
serotonin secretion, neurotransmissionXBP1 0.12143454
epithelial cell differentiation involved in salivary gland developmentXBP1 0.12143454
epithelial cell maturation involved in salivary gland developmentXBP1 0.12143454
regulation of protein folding in endoplasmic reticulumHSPA5 0.12143454
histone arginine demethylationJMJD6 0.12143454
histone H3-R2 demethylationJMJD6 0.12143454
histone H4-R3 demethylationJMJD6 0.12143454
cellular response to UV-APPID 0.12143454
negative regulation of protein homodimerization activityHSPA5 0.12143454
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positive regulation of phospholipid biosynthetic process by transcription from RNA polymerase II promoterXBP1 0.12143454
regulation of plasma cell differentiationXBP1 0.12143454
positive regulation of plasma cell differentiationXBP1 0.12143454
positive regulation of phospholipid biosynthetic process by positive regulation of transcription from RNA polymerase II promoterXBP1 0.12143454
positive regulation of hexokinase activityPFKFB2 0.12143454
regulation of protein foldingHSPA5 0.12143454
regulation of lactationXBP1 0.12143454
positive regulation of lactationXBP1 0.12143454
regulation of ATF6-mediated unfolded protein responseHSPA5 0.12143454
regulation of IRE1-mediated unfolded protein responseHSPA5 0.12143454
response to insulin-like growth factor stimulusXBP1 0.12143454
regulation of Rho-dependent protein serine/threonine kinase activityCHORDC1 0.12143454
negative regulation of Rho-dependent protein serine/threonine kinase activityCHORDC1 0.12143454
positive regulation of hepatocyte proliferationXBP1 0.12143454
B cell activation involved in immune responseHSPD1 XBP1 0.12143454
ER to Golgi vesicle-mediated transportLMAN2L LMF1 0.12143454
ER-nucleus signaling pathwayHSPA5 XBP1 0.12143454
IRE1-mediated unfolded protein responseHSPA5 XBP1 0.12143454
response to stimulusAHSA1 APH1B BAG2 CHORDC1 CIRBP DEDD2 DNAJA1 DNAJB1 DNAJB4 HSPA5 HSPA6 HSPD1 HSPE1 IFRD1 JMJD6 MANF MKNK2 PFKFB2 PLOD1 PPID PTGES3 SERPINH1 STIP1 TMEM129 XBP1 XPO10.12501292
regulation of interleukin-6 productionHSPD1 XBP1 0.13326657
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0007402 0.00213574 Inf 0.00213574 1 1
GO:0006030 0.00426742 525.5 0.00427148 1 2
GO:0006032 0.00426742 525.5 0.00427148 1 2
GO:0048865 0.00426742 525.5 0.00427148 1 2
GO:0048867 0.00426742 525.5 0.00427148 1 2
GO:0009313 0.00639505 262.6875 0.00640721 1 3
GO:0032460 0.00639505 262.6875 0.00640721 1 3
GO:0034214 0.00639505 262.6875 0.00640721 1 3
GO:1901072 0.00639505 262.6875 0.00640721 1 3
GO:0009636 0.00740197 19.4098361 0.1345515 2 63
GO:0038003 0.00851865 175.083333 0.00854295 1 4
GO:0045899 0.00851865 175.083333 0.00854295 1 4
GO:0046348 0.00851865 175.083333 0.00854295 1 4
GO:0060261 0.00851865 175.083333 0.00854295 1 4
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Term Genes
ganglion mother cell fate determination POU6F2
chitin metabolic process CTBS
chitin catabolic process CTBS
stem cell fate commitment POU6F2
stem cell fate determination POU6F2
oligosaccharide catabolic process CTBS
negative regulation of protein oligomerization OPRD1
protein hexamerization PANX2
glucosamine-containing compound catabolic process CTBS
response to toxic substance AHR OPRD1
opioid receptor signaling pathway OPRD1
positive regulation of RNA polymerase II transcriptional preinitiation complex assembly AHR
amino sugar catabolic process CTBS
positive regulation of transcription initiation from RNA polymerase II promoter AHR
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GOBPID Pvalue OddsRatio ExpCount Count Size
GO:0001580 0.00189776 1403 0.00189843 1 4
GO:0050912 0.00189776 1403 0.00189843 1 4
GO:0050913 0.00237192 1052 0.00237304 1 5
GO:0050909 0.00426742 525.5 0.00427148 1 9
GO:0050907 0.00663427 323 0.00664452 1 14
GO:0007585 0.00994312 209.6 0.00996678 1 21
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Term Genes padjust
detection of chemical stimulus involved in sensory perception of bitter tasteTAS2R4 0.04032257
detection of chemical stimulus involved in sensory perception of tasteTAS2R4 0.04032257
sensory perception of bitter tasteTAS2R4 0.04032257
sensory perception of tasteTAS2R4 0.05440961
detection of chemical stimulus involved in sensory perceptionTAS2R4 0.06766952
respiratory gaseous exchangeTAS2R4 0.07773481
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